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A comprehensive Directory of the leading machinery and supply manu- 
facturers arranged for the convenience of engineers and contractors who may 
desire to secure catalogs or prices on construction equipment. Where the 
name of a manufacturer is preceded by a star (*) it indicates that the user 
of the directory may secure further information regarding the products of 
this manufacturer by referring to his advertisement in this issue of the Guide. 
the index to advertisers will be found on page facing the inside back cover. 


ACETYLENE 
Linde Air Products Co., New York. 
Prest-O-Lite Co., Inc., New York. 


ACETYLENE APPARATUS 
Oxweld Acetylene Co., Newark, N. J. 


ADDING MACHINES 
*Monroe Calculating Machine Co. Orange, N. J. 
Marchant Cale. Machine Co., Oakland, Cal 


AIR AND GAS WASHERS 
*Spray Engineering Co., Boston, Mass. 


AIR COMPRESSORS 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*De Laval Steam Turbine Co., Trenton, N. J. 
*Pairbanks, Morse & Co., Chicago, Ill. 
*General Electric Co., Schenectady, N. Y. 
*Indiana Air Pump Co., Indianapolis, Ind. 
*Nordberg Mfg. Co., Milwaukee, Wis. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 
*United Iron Works Co., Kansas City, Mo. 
*Worthington ae & Mchy, Corp., N. ¥. C. 
Cement-Gun Co., Inc., Allentown, Pa. 
Chicago Pneumatic Tool Co., Chicago, Il. 
De La Vergne Machine Co., N. Y. C. 
Gardner Governor Co., Quincy, Ill. 
Hardie-Tynes Mfg. Co., Birmingham, Ala. 
Ingersoll-Rand Co., N. Y. C 


Norwalk Iron Works Co., South Norwalk, Conn. 
Schramm & Son, Inc., Chris. D., Philadelphia, Pa. 


Stratton & Bragg Co., Petersburg, Va. 
Sullivan Mchy. Co., Chicago, Ill. 


Westinghouse Trac. Brake Co., Wilmerding, Pa. 


ARC LAMPS 
*General Electric Co., Schenectady, N. Y¥ 


*Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


ARCHITECTURAL IRON WORK 
*Stewart Iron Works, Cincinnati, O. 
Chesapeake Iron Works, Baltimore, Md. 
Dietrich Bros., Baltimore, Md. 
Hirsch Rolling Mill Co., St. Louis, Mo. 
Snead Arch Iron Works, Louisville, Ky. 


ARMORED CONCRETE PAVEMENTS 
*Truscon Steel Co., Youngstown, Ohio. 


ARTESIAN WELL DRILLS AND PUMPS 
Am. Well Works, Aurora, Ill. 


ASBESTOS, ETC. 
Co., Philip, Cincinnati, Ohio. 
Dominion Asbestos & Rubber Corp., N. Y. C. 
Keasbey & Mattison Co., Ambler, Ps. 


ASH HANDLING MACHINERY 
*Haiss Mfg. Co., Geo., New York. 
*Otterson Auto Eductor Co., Springfield, O. 
Bartlett & Snow Co., C. O., Cleveland, 0. 
Brown Hoisting Mach. Co., Cleveland, Ohio. 
ase Mach. Co., J. F., Ravenna, Ohio. 

ain Belt Co., Milwaukee, Wis. 

Gifford-Wood Co., Hudson, N. Y. 
Green Eng. Co., East Chicago, Ind. 
Guarantee Constr. Co., N. Y. C. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Kilbourne & Jacobs Mfg. Co., Columbus, 0. 
Lakewood Eng. Co., Cleveland, 0. 
Link Belt Co., Chicago, Til. 
Portable Mchy. Co., Passaic. N. J. 
Robins Conv. Belt Co., N. Y. O. 
Webster Mfg.:Co., Chicago, Ill. 


MRE sepa 2 
r It Paving Co., Philadelphia, Pa. 
*Barrett Co., New York. “ 
*Pioneer Asphalt Co., Lawrenceville, Ill. 
*Standard Oil Co. of Ind., Chicago, Ill. 
*Texas Co., N. Y. C. 
*Warren Bros. Co., Boston, Mass. 
Atlantic Refining Co., Philadelphia, Pa. 
Gulf Refining Co., Pittsburgh, Pa. 
Headley Good Roads Co., Philadelphia, Pa. 
Sinclair Ref. Co., Chicago, Ill. 
Standard Oil Co. of N. Y., N. Y¥. C. 
Standard Oil Co. of N. J., Newark, N. J. 
U. 8. Asphalt Refining Co., N. Y. OC. 


ASPHALT MACHINERY 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Connery & Co., Inc., a Pa. 
*Dyar Supply Co., Cambridge, S83. 
*Kinne . Co., Boston, Mass. 
*Littleford Bros., Cincinnati, O. 
*Warren Bros. Co., Boston, ss. 
Hetherington & Berner, Indianapolis, Ind. 


ASPHALT PLANTS 
*Austin Machinery Corp’n., Chicago, Ill 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Warren Bros. Co., Boston, Mass. 
Cummer & Son Co., F. D., Cleveland, O. 
East Iron & Machine Co., Lima, Ohio. 
Hetherington & Berner, Indianapolis, Ind. 


ASPHALT SURFACE HEATERS 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Equitable Asphalt Maint. Co., Kansas City, Mo. 


ASPHALT TOOL FURNACES 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Littleford Bros., Cincinnati, Ohio. 
Hetherington & Berner, Indianapolis, Ind. 


BACKFILLERS 
*Austin Machinery Corp’n., Chicago, Ill. 
*Koehring Machine Co., Milwaukee, Wis. 
*Pawling & Harnischfeger Co., Milwaukee, Wis. 
American Cement Mchy. Co., Inc., Keokuk, Ia. 
Byers Mach. Co., J. F., Ravenna, Ohio. 
Oshkosh Mfg. Co., Oshkosh, Wis. 
Parsons Co., Newton, Ia. 
Waterloo Constr. Mchy. Co., Waterloo, Ia. 


BAR BENDERS AND CUTTERS 
*Koehring Machine Co., Milwaukee, Wis. 
*Ransome Concrete Machinery Co., Dunellen, N. J. 
Electric Welding Co., Pittsburgh, Pa. 
Hinman & Co., D. A., Sandwich, Il. 


BAR CHAIRS, REINFORCING 
*Truscon Steel Co., Youngstown, Ohio. 
Concrete Steel Co., N. Y. C. 
Universal Clamp Co., Chicago, Ill. 


BARS, IRON AND STEEL 
Aborn Steel Co., Inc., N. Y. C. 
Bethlehem Steel Co., So. Bethlehem, Pa. 
Carbon Steel Co., Pittsburgh, Pa. 
eeseue Steel Co., Pittsburgh, Pa. 
Franklin Steel Works, Franklin, Pa. 
Gulf States Steel Co., Birmingham, Ala. 
Hirsch Rolling Mill Co., St. Louis, Mo. 
Illinois Steel Co., Chicago, Ill. 
Inland Steel Co., Chicago, Ill. 
Lackawanna Steel Co., Buffalo, N. Y. 
Midvale Steel & Ordnance Co., Philadelphia, Pa. 
Republic Iron & Steel Co., Youngstown, O. 
St. Louis Screw Co., St. Louis, Mo. 


“Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 





CONTRACTORS’ & ENGINEERS’ PURCHASING GUIDE 








“Genuine Open Hearth Iron’’ 


CULVERTS 


are the favorites among Public Works 
Contractors because they are so easily 
transported and laid, at a great saving 
of time, money and labor. 


Send address for illustrated 
printed matter. 


The NEWPORT CULVERT CO., Inc. 


551 West 10th Street 
NEWPORT, KENTUCKY 
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Southern Supply & # Baaiy, P, p24 % - 
Union Asbestos & Spebbor a. Chicago. 
Voorhees Rubber Mfg. Co., Jersey City, X J. 
Wood, Guilford 8., Chicago Til. 


BENDING MACHINES 
*Amer. ‘se 
Hinman 
Walworth Mtg. Co., 


a STORAGE 
ttsburgh 


) 
Mach. Co., Boston, Mass. 
D. A,, Bondwics” ti. 
Boston, Mass. 


chemeun Concrete Machy. C 

Berger Mfg. Co., Canton, Onlo. 

Galion Iron Works & Mfg. Co.; Galion, Ohio. 
Green Engineering Co., E. Chicago, Ind. 
Petroleum Iron Works Co., Sharon, Pa. 


BLAST HOLE DRILLING MACHINES 
American Well Wks., Aurora, Il. 
Loomis Machine Co., Tiffin, O. 


BLASTING POWDER (See Explosives) 


BLOCKS AND TACKLE 
Boston & Lockport Block Co, 
Broderick & Bascom Ro: n Gon, St. Louis, Mo. 
Dobbie Fdry. & 2}. Niagara Falls, N. Y 


oung, Seve. St A 
Upson-Walton Co., ‘cretand, Ohio. 


BLOWERS, PRESSURE 
*De Laval Steam Turbine Co., Trenton, N. J. 
*General Electric Co., Schenectady, N. Y. 
American Blower Co., Detroit, owt 
American Gas Furnace Co.. N. 

Spencer Turbine Co., Hartford, 5 


BLUE PRINT MACHINES 
Indianapolis Blue Print & S’ply Co., Ind’apolis. 


BLUE PRINT yarens 
*Kolesch & © 


ew York. 
Indianapolis Sue Pr Print & S’ply Co., Ind’apolis. 


BOILERS 

Abendroth & Root Mfg. Co., Newburgh, N. Y. 
Ames Iron Works, Oswego, 2 » a 
Babcock & Wilcox Co., N. 
Cameron & Barkley Co., +S SR 8. C. 
Casey-Hed gee Co., Chattanooga, Tenn. 
Chandler Taylor Co., Indianapolis, Ind. 
Chatta. Boiler & Tank Co., Chattanooga, Tenn. 
Cole Mfg. Co., R. D., Newnan, Ga. 
~_ City Iron Works, Erie, Pa. 

ry Mfg. Co., 8 Bangor, Pa. 

Hantles Boiler Works, Seotagmesy, pie. 
Heine Safety Boiler Co., St. 
Houston, Stanwood & Gamble _ “Cincinnati, oO. 
Industrial Works. Bay City, Mick. 
OE I Sy 

m ron Works, 
Lord & Burnham Co frelagten 
Mecklenburg Iron Worke Charlotte, ¥ Cc. 
Murray Iron Works Co., Burlington, Ia. 
New Bern Iron Wks. & Sup. Co., New Bern, N. C. 
Petroleum Iron Per Co., Sharon, Pa. 
Randle Mchy. Cincinnati, o. 
Schofield fees Werke Macon, ‘Ga. 
Traylor Engr. & Mfg. Co., Allentown, Pa. 
Valk & Murdoch 8. C. 
Vogt Mchy. Co., Inc. Lonisville, Ky. 
Walsh & Weidner Boiler Co., Chattanooga, Tenn. 


BOLTS, NUTS, NAILS, RIVETS, SPIKES 
American Screw = Se car R. I. 
quate Spike Co., 

Ames, W & Co., Jersey Oity, 8 , 
Beck & Corbitt Iron St aq Mo. 
Bethlehem Steel Co.. hamden. NJ Pa. 


Grant, Robt., 


Des Moines —_ om sea 3 Pa. 
Dunell: 


East Boston, Mass. 


* Indicates that the deataitinn carries on edvertisement. 


Hoffman & Co., R. C., Inc., Baltimore, Md. 
Inland Steel Co., ~ cago, ‘mM. 

Larkin, J. K., NS fa 

Milton Mfg. Go., 

Oliver Iron & SN ~ Plitsbureh, Pa. 
Progressive Mfg. Co., rrington, Conn. 
Republic Iron Y ‘Steel Co., Youngstown, O. 
Rhode Island Tool Providence, R. I. 
Russell, Bursdall & W , Port Chester, N. Y. 
Ryerson & Son, J. T., ‘Chicago, TH. 

St. Louis Screw Co., A i “a” Mo. 

Star Exp. Bolt Co. Y. ©. 

Topping Bros., N. a rs) 


BE Clow & Sous, 7, B., Ohi 

iw ons, ca, 

*Waldo Bros. & pena Oe Becton, Mass. 
Duff Mfg. Co., Pitebecch, P 


BRASS goces 
*Mueller Mfg. Co., H., Decatur, Il 
*Union Water Meter Co., Worcester, Mass. 
Central Brass Co., Cleveland, O. 
Glauber Brass Mfg. “. Cleveland, O. 
Hays Mfg. Co., Erie 
United Brass Mfg. ba. “cleveland, oO. 


BRICK, PAVING (See Paving Brick) 


—o laa see. STEEL 
cago m Wor! 
*Pittsburgh = Moines Breet Go 3 Pittsburgh, Pa. 
American Bridge Co., N. 
Bellefontaine Bridge & Biest * g Bellefontaine, O. 
Belmont Iron Works, Philadelphia, Pa. 
Berlin Constr. Co., Berlin, Conn. 
Bethlehem Steel Bridge Corp., Bethlehem, Pa. 
Blaw-Knox Co., Pittsburgh, Pa. 
Boston Bridge "Works, Boston, Mas: 
Central States Bridge Co., Indianapolis, Ind. 
Champion Bridge Co., Wilmington, oO. 
Chesapeake Iron Works, Baltimore, Md. 
Eastern yw > & Struc. Co., Worcester, Mass. 
Ferguson Co., K., Cleveland, O 
Flour City he Tron Co. * Minneapolis, Minn. 
Fort Pitt Bridge Works, |S ae so Pa. 
Hydraulic Steelcraft Co., Cleveland, 
Ingalls Iron Works, Birmingham, "she. 
Inland Steel Co., Chicago, Ill. 
Inter. Steel & Iron Co., oa Ind. 
King Bridge Co., Cleveland, 0. 
Lackawanna Bridge Co., Datteio, =. ¥. 
Lewis-Hall Iron Wks., Detroit, Mich. 
Louisville Bridge & Iron Co., Louisville, Ky. 
McClintic Marshall Co., Pittsburgh, Pa. 
Milwaukee Bridge Co., Milwaukee, Wis. 
Minn. Steel & Mchy. Co., Minneapolis, Minn. 
Missouri Vy. Bdge. & Tron Co., Leavenworth, Kan. 
Morava Constr. Co., Chicago, Tl. 
Mt. Vernon Bridge Co., Mt. Vernon, Ohio. 
Penn. Bridge Co., Beaver Falls. Pa. 
Richmond Struc. Steel Co., Richmond, Va. 
Riverside Bridge Co., Martins Ferry, O. 
Toledo Bridge & Crane Co., Toledo, O. 
Virginia Bridge & Iron Co., Roanoke, Va. 
Wise. Bridge & Iron Co., North Milwaukee, Wis. 


BUCKETS, AUTOMATIC DUMPING 
*Littleford Bros., Cincinnati, O. 
Lakewood Engineering Co., Cleveland, O. 


BUCKETS, CLAM SHEIL 
*Austin Mach. Corp., en, TL 
*Haiss Mfg. _ Geo., N. Y¥. C. 
Advance Eng. Cleveland, O. 
Blaw-Knox Co., OPittsboreh, Pa. 


Brosius, E. E.. Pittsburgh, Pa. 

Brown Hoisting Mchy. Co.. Cleveland, 0. 
Browning Co., Ciogetens, he 

Byers Mach. Co., J. F., Ravenna, O. 
Hayward Co., N. Y. 

Industrial Works, Bay City, Mich. 
Kiesler Co., J. F., Chicago, 


Ti. 
Lakewood Engineering Co., Cleveland, O. 
Link-Belt Co., Chicago, Ill. 
Orton & Steinbrenner, Chicago, Tl. 
Owen Bucket Co., Cleveland. O. 
Vulean Iron Works. Jersey City, N. J. 
Williams Co., G. H., Erie, Pa. : 


BUCKETS, CONCRETE 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
*Rochester Can Co., Rochester, N. Y. 
Insley Mfg. Co., Indiana lis. Ind. 
Lakewood Engineering . Cleveland, O. 
Smith Co., T. L., cago, | 4 
Union Iron Works, Inc., Hoboken, N. J. 


See index facing inside back cover. 
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BUCKETS 
i by illiams Favorite 2-yd. Clamshell Buckets (New 
1 *4 yd. Hayward Orange-peel. 
1—1\4-yd. Hayward Orange-peel. 
1—1-yd. Hayward Orange-peel. 
6—\¢-yd Lakewood C lamshell. (New.) 
1—1i lg-yd. McMyler Clamshell. 
1—1%-yd. Hayward Clamshell. Type E 
1—1-yd. Lakewood Clamshell. (New.) 


STEAM SHOVELS 

1— Model 18 Osgood, Shop No. 436, 34-yd. bucket, traction trucks, Ohio boiler 

1—Type B Erie, 34 t-yd bucket, Shop No. 203; perfect condition. 

1—Type B Erie, 4-yd. bucket, Shop No. 178; perfect condition; has extra 
long boom and Sal sticks, boom-ralsing and lowering device 

1—0 Thew, A yd. dipper, Shop No. 756, traction wheels. 

1—0 Thew, %-yd. dipper, Shop No. 1359, traction wheels; has combination 
boom; can be changed shipper shaft machine if desired. 

2—Model 28 Marions, %4-yd. buckets, traction trucks, Ohio boilers; perfect 


condition. 
CARS 
15— Western, 36” gauge, 2-way dumps, standard 
10—Western, 36” gauge. 2 -way Cone, heavy-duty aw underframe 
20— Western, 12-yd., standard gauge, 19’ beds, full M. C. B.; perefct condi‘ion; 
immediate shipment. 
10—1 b<-yd. spend V-shape Roc ker Dump Cars, 36” gauge. 
15—Koppel, 1 4-yd., V-shape, 24” gauge, rocker dump. 
1—Western 36’ gauge Spreader Car. 
100—sets Wheels and Axles for 80,000 cap, standard-gauge cars, full M. C. B 


LOCOMOTIVES 
1—12”x16" Porter Four-driver Saddle-tank, 36’’ gauge : 
1—10” x16” Porter Four-driver Saddle-tank, 36” gauge; has Ohio standard 
boiler, butt strapped, quadruple riveted. 
4--10"x16" Davenport Four-driver Saddle-tank, 36” gau 
h thi 9x14” Porters-Vulcans-Americans Four-driver Saddle. ‘tank, 36” gauge 
Watch this space Also a number of Gasoline-driven Locomotives. 
each Month —1l1”x16” American Four-driver, standard gauge, No. 37859. 
—13"x18" American Four-driver, standard gauge; nearly new; have butt 
for joint boilers, good for Sa steam pressure; weight 32 tons each 
1—18”24”" Type 0-6-0, standard gauge, 44” drivers, American Saddle-tank 
REAL BARGAINS (Write for complete description.) 
in 
Contractors’ Equipment TRENCH MACHINES 
4—Austin Trench Excavators, caterpillar traction. 
1—Austin Trench Back Filler, caterpillar traction. 
Send for list of Locomotives, Cranes, Boilers, Hoisting Engines, Pumps, 
We operate the largest repair Derricks, Dump Wagons, Rollers, Concrete Mixers. | 
sho of any dealer | 
as ALL EQUIPMENT OFFERED OUR OWN PROPERTY EQUIPMENT 


CONTRACTORS MACHINERY & SUPPLY CO. 
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BUCKETS, DRAGLINE 
*Austin Mach. Corp., Chicago, Ill. 
Brown Hoisting Mach. Co., Cleveland, oO. 
Bucyrus Co., So. Milwaukee, Wis. 
Dobbie Pary. & ~~. Co., Niagara Falls, N. Y. 
Hayward Co . a 
Industrial Works, ‘A. City, Mich. 
Monighan Machine Co., Chicago, Il. 
Sauerman Bros., Chicago, In. 


Soexess, DREDGING AND EXCAVATING 

Mach. Corp., Chicago, Iil. 

b -- he. Co., Pittsburgh, Pa. 

Bucyrus Co., S. Milwaukee, Wis. 

Fairbanks Steam Shovel Co., Marion, 0O. 

Hayward Co., N. Y. C. 

Insley Mfg. _ Indianapolis, Ind. 

Kiesler Co., J. F., Chicago, Il. 

Lakewood Eng. Co., Cleveland, O. 

Marion Steam Shovel Co., Marion, O. 

Mead-Morrison Mfg. Co., "East Boston, Mass. 

Monighan Machine Co., Chicago, Ill 

Owen Bucket Co., Cleveland, 0. 

Union Iron Works, Inc., Hoboken, N. J. 


= ORANGE PEEL 
‘Haiss Mfg. Co., Geo., N. Y. 0. 
‘Seewonl Co., 
Industrial Works, Bay City, Mich. 
Kiesler Co., J. Chicago, Ill. 
McMyler RE, Co., Cleveland, O. 
Mead-Morrison Mfg. Co., East Boston, Mass. 
Orton & Geckahounnes Co., Sietee, Til. 
Vulcan Iron Works, Jersey City, N. J. 


BUILDINGS, STEEL (See Bridges and Buildings) 
BUNKS AND COTS 

Fort Pitt Bedding Co., Pittsburgh, Pa. 

Haggard & Marcusson Co., Chicago, Ill. 

Southern Rome Co., Baltimore, Md. 
CABLES (See Wire and Cables) 


CABLEWAY: 


8 
Allen Eng. Co., 
Broderick & Bascom Rope © 
Flory Mfg. Co., 8., B 
Lidgerwood Manufacturing Co., New York. 


Philadelphia, Pa. 
lo., St. Louis, Mo. 
angor, Pa. 


Roebling Sons Co., J. A., Trenton, N. J. 
Sauerman Bros., Chicago. Ill. 

Waterbury Co., N. Y. C. 

Wickwire- Spencer Steel Corpn., Worcester, Mass. 


CAISSONS 
American Bridge is N. ¥. ©. 
Foundatjon Co., ¥. ©. 
Lackawanna Sivel Co., mee. N. Y. 
O'Rourke Eng. Constr. Co., Y. ©. 
Petroleum Iron Works Co., "“Teaeen, Pa. 


CALCULATING MACHINES 
*Monroe Calculating Machine Co., Orange, N. J. 
Marchant Cale. Machine Co., Oakland, Cal. 


CANS FOR ASHES AND eqnnsee 
*American Can Co, N. Y. © 
*Rochester Can Co., Rochester, a. ¥. 
*Safety San. Rub. Co., Columbus, 0. 
*Steel Basket Co., Cedar Rapid s, Ia. 


CARS, INDUSTRIAL V. DUMPING 
*Austin Mach. Corp., Chicago, Ill. 
*Koppel Ind. Car & Ea. Co., Koppel, Pa. 
*United Iron Works, Kansas City, Mo. 
Atlas Car & Mfg. Co.. Cleveland, O. 
Chase Fdry. & fg. Co., ak Oo. 
Easton Car & —_ Co., N SF! 
Elec. Wheel Co., Quincy, Ill. 
Georgia Car £ _ > Co., Atlanta, Ga. 
Insley Mfg. Co., Indianapolis, Ind. 
Kilbourne & Jacobs Mfg. Co.. Columbus. O. 
Lakewood magincesing Co., Cleveland, 0. 
Oliver Mfg. Co.. J... Knoxville, Tenn. 
Ramapo Iron Woske. Hillburn, » 
Smith Co., T. L., Chicago, Til. 
Southern Tron & Equip. Co.. 
Whiting Fdry. Equip. Co., 


CARTS, CONCRETE 
*Lee Trailer & Body Co., Chicago, Ill. 
*Littleford Bros., Cincinnati, oO. 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 


Atlanta. Ga. 
Harvey, Ti. 


* Indicates thet the manufacturer carries on advertisement. 


Etnyre & Co., E. D., Oregon, Ill. 

Gray Iron Fdry. Co., Reading, Pa. 

Insley Mfg. Co., Indianapolis, Ind. 
Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Lakewood Engineering Co., Cleveland, O. 
Smith Co., T. L., Chicago, Il. 

Sterling Wheelbarrow Co., Milwaukee, Wis. 
Toledo Wheelbarrow Co., Toledo, Ohio. 


CAST IRON PIPE (See Pipe, Cast Iron) 


CASTINGS, IRON AND STEEL 
*American Cast Iron ee ah Co., Birmingham, Ala. 
*Central Fdry. Co., N. 
*Clark Co., H. W. Mattoon, Ill. 
*Lynchburg Fadry. Co., on, 
*U. S. Cast Iron Pipe & Fary. © jurlington, N. J. 
*Warren Fdry. & Mach. Co., N. 
Camden Iron Works, Camden, WY 
Flower Valve Mfg. Co., Detroit, Mich. 
Glamorgan Pipe & Foundry Co., Lynchburg, Vs. 
Gray Iron Fdry. Co., Reading, Pa. 
Jeffrey Mfg. Co., Columbus, 0. 
Marion Malleable Iron Works, Marion, Ind. 
Sessions Fdry. Co., Bristol, Conn. 
Speidel, J. G., Reading, Pa. 


CASTINGS, STREET i? SEWER 
*Central Fdry. Co., N. Y. C. 
*Clow & Sons., J. B., Chicago, Ill. 
*Lynchburg ri L Co., | Va. 
*U. S. Cast Iron Pipe & Fdry Co., Burlington, N. J. 
Oasey-Hedges Co, Chattanooga, Tenn. 


om TRON MANHOLES 
E. T. Valve & Hydrant Co., New York. 
“Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Madison Fdry Co., Cleveland, oO. 


CATCH BASINS 
*Olark Co., H. W., Mattoon, Il. 
*Clow & Sons., Ta B., Chicago, Ill. 
*Dee Co., W. , Chicago, Ti. 
eh RK. Co., Inc., Buffalo, N. Y. 
*U. 8. Cast Iron Pipe & Fary. Co., Burlington, N. J. 
Casey-Hedges Co., Chattanooga, Tenn. 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Madison Fdry Co., Cleveland, 0. 


CATCH BASIN CLEANING APPARATUS 
*Otterson Auto Eductor Co., Springfield, O. 


CAULKING MACHINERY 
*Mueller Mfg. Co., H. Decatur, Ill. 
*Smith Mfg. Co., A. P., Bast Orange, N. J. 
Helwig Mfg. Co., St. Paul Minn. 
Ingersoll-Rand Go., N b we GB 


CAULKING MATERIALS 
*Leadite Co, Philadelphia, Pa. 
*United Lead Company, New York. 


*Alpha Portland Cement Co., Easton, Pa. 
*Atlas Portland oa . New York. 
*Penna. Cement Co., w York. 
Ash Grove Lime & sorted Cement Co., 
City, Mo. 
Canada Cement Co., Ltd., Montreal, Can. 
Clinchfield Port. Cem. Corp.. Kingsport, Tenn. 
Crescent Portland Cement Co., Wampum, Pa. 
Dewey Portland Cement Co., Kansas City. Mo. 
Dixie Portland Cement Co., Chattanooga, Tenn. 
Lehigh Portland Cement Co., Allentown, Pa. - 
Marquette Cement Mfg. Co.,. Chicago, Ill. 
Portland Cement Assn., Chicago, Ill. 
Riverside Portland Cement Co., Los Angeles, Cal. 
Sandusky Cement Co., Cleveland, Ohio. 
Texas Portland Cement Co., Dallas, Tex. 
Universal Portland Cement Co., Chicago, Ill. 
Wabash Portland Cement Co., Detroit, Mich. 


Kansas 


CEMENT INSPECTION 
*Pittsburgh Testing Laboratories, Pittsburgh, Pa. 
Hunt & Co., Robert W., Chicago, I 


CEMENT MAKING MACHINERY 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Austin Machinery Corp’n., Chicago, Ill. 

Fuller-Lehigh Co., Fullerton, Pa. 
Vulcan Iron Works, Wilkesbarre, Pa. 


See index facing inside back cover. 
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Real on-the-job experience made 
Austins the better trenchers 


O build good trenching machines 

it is necessary to know everything 
about the varying conditions that such 
machines are likely to meet, year in, 
year out. 

By many years of on-the-job experi- 
ence we have found this out and our 
Trenchersare built to meetthese vary- 
ing conditions and to excavate anything 
that can be classed as earth excavation 
speedily and with a minimum of break- 
down. 

Belt-drive—a most potent factor of 
safety — box girder excavator and rigid 
hinge boom construction take up 
digging shocks; the buckets are self- 
cleaning; and multipedal traction per- 
mits use of the machine over very 
soft surfaces. 


Send for Catalogue A118 


AUSTIN MACHINERY CORPORATION 


(F. C. AUSTIN CONSOLIDATION) 
Railway Exchange Building, Chicago 
30 Churct, ,,,eet, New York Citv 10 West Harris Street, Atlanta, Ga. 
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CHAINS 
*N. Falls Metal Stamp. Wks., Niagara Falls, 
American Chain Co., Inc., Bridgeport, Conn. 
Chain Belt Co., Milwaukee, Wis. 
Columbus McKinnon Chain Co., Columbus, O. 
Link-Belt Co., Philadelphia, Pa. 
Speidel, J. G., Reading, Pa. 
Topping Brothers, New York. 
Upson- Walton Co., Cleveland, O. 
U. 8. Chain & Forge Co., Pittsburgh, Pa. 


8, STEEL AND MALLEABLE 
Chain Belt Co., Milwaukee, Wis. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Chicago, m. 
Webster Mfg. Co., Chicago, Ill. 


CHECK VALVES 
*Columbian Iron Works, Chattanoo Tenn. 
*Ludlow Valve ons "Ob. ae ® Y. 
*Mueller Mfg. By & 
Cbeade oe incinnati, o 

CHEMICALS FOR WATER PURIFICATION 
*Du Pont de Nemours & Co., E. 1, Wilmington, 


*Electro Teoching Gas Co., New York. 
*Hooker cal Go., New York. 
*Mathieson Alkali W xs Inc. N. Y¥. C. 
*Penna. Salt Mfg. Co hiladelphia, Pa. 
General Chemical Co., New York. 
CHIMNEYS, cqucents 
Kellogg & Co., M. New York. 
Weber Chimney Co., te SA ml. 


RADIAL BRICK 
Denver “Sewer Any & Clay Co., Denver, Col. 


Rust En _ a Pittabureh, Pa. 

Weber C a Chicago, Ill. 
CHIMNEYS, STEEL ns Stacks, Steel) 
CHLORINATORS 


*Wallace & Tiernan Co., Inc., New York. 
CHLORINE, LIQUID (See Liquid Chlorine) 


CHUTES, CONCRETE 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
Insley Mfg. Co. indianapolis ‘Ind. 
Lakewood Engineering Cleveland, oO. 


CLIPS, WIRE ROPE 
*American Steel & Wire Co., Chicago, 
American Hoist & Derrick Co., St. Paul Minn. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Carpenter Co., Geo. B., Chicago, Tl. 
Marion Malleable 4 "Works, Marion, 
Roebling Sons Co., A., tw N 
Upson-Walton Co., Tietolara, 


COAL AND ORE CONVEYING MACHINERY 
*Haiss Mfg. Co., Geo., New York. 
Bartlett & Snow Co., C. O., Cleveland, Ohio. 
Blaw-Knox Co., Pittsburgh, Pa. 
Brown Hoisting Mchy. Co., Cleveland, O. 
Byers Machine Co., J. F., ‘Cleveland, 'o. 
Chain Belt Co., Milwaukee, Wis. 
Corrugated Bar Co., Inc., Buffalo, N. Y. 
Gifford-Wood Co., Hudson, N. Y. 
Hayward Co., New York. 
Hunt Co., Inc., C. W., New York. 
Jeffrey Mfg. Co., Columbus, oO. 
Lakeside Brid a & Steel Co., N. Milwaukee, Wis. 
Lidgerwood ~~ York. 
Link-Belt Co., Chicago. I » 
Mead- Morrison Mfg. Co., E. Boston, Mass. 
Portable Machinery Co., Passaic, N. J. 
Robins Conveying Belt Co., New —- 
Toledo Bridge & Crane Co.. Toledo, O 
Webster Mfg. Co., Chicago, Il. 


COCKS, CURB r wg CORPORATION 
*Mueller Mfg. Co., H., Decatur, TL 
*Union Water Meter Co. ., Worcester, Mass. 

Chapman Valve Mfg. —" Indian Orchard, Mass. 
Glauber Brass Mfg. Co., Cleveland, oO. 


COLUMN CLAMPS 

Blaw-Knox Co., Pittsburgh. Pa. 
Hydraulic Steelcraft Co., Cleveland, O. 
Insley Mfg. Co., Indianapolis, Ind. 
Universal Clamp Co., Chicago, Ill. 


N. ¥. 


* Indicates that the manufacturer carries an advertisement. 


a me a 
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COMPRESSORS, AIR (See Air Compressors) 


CONCRETE FLOOR HARDENER 
Anti-Hydro Waterproofing Co., New York. 
Granitex Corp., New York. 

Sonneborn Sons, Inc., L., N. ¥. ‘‘Lapidolith’’ 


CONCRETE MIXERS ; 
*Austin Machinery Corp’n., Chicago, Ill. H 
*Jaeger Co., Columbus, O. f 
*Koehring e Co., Milwaukee, Wis. ; 
*Ransome Concrete Machy. Co., Dunellen, N. J. i 
*Standard Scale & supply, Co., Pittsbur, —% Pa. 

*Wo n chy. Corp. . oC. 

American Cement Machine Co. eokuk, Ia. i 
Atlas Engineering Co., Milwaukee, Wis. i 
Chain Belt Co., Milwaukee, Wis. 

Contractors’ Equipment Co., Keokuk, Ia. 

Foote Concrete Mchy. Ohi hicago, i A 
Gray Iron Fdry. Co., Reodine Pa. i 
Knickerbocker Co., Jackson, Mich. ; 
Lakewood En ineering Co., Cleveland, O. H 
Lansing So. 3 meine, Mich. 
Oshkosh M , ye Oshkosh, 

Schramm & Son, Inc., Chris ‘> Philadelphia, Pa. 
Smith Co., T. L., Chicago, tm 

Waterloo Const. *Mach. Co., 


CONCRETE REINFORCEMENT 
*American Steel & Wire Co., Chicago, Ill. 


*National Steel Fabric Co., Pittsburgh, Pa. 
*Truscon Steel Co., Yo wn, O. 
Brown Hoisting Mchy. pa oO. 
Carnegie Steel Co., ittsburgh, Pa. 
Concrete Steel Co.., New York. 
Corrugated Bar Co., Inc., Buffalo, N. Y. 
Electric Welding Co., Pittsburgh, Pa. 
General Fireproofing Co., sronous, oO. 
Inland Steel Co., “Co Beit 
Lackawanna Stee! Co uffalo, N. 
Robertson Co., H ” Pittsburgh, Ba. 

Ryerson & Son., J. T ” Chicago, Til. 
ickwire-Spencer Steel Corp., Worcester, Mass. 


CONDENSERS 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis 
* Westinghouse Elec & Mtg. Co., EB. ‘Pittsburgh, Pa. 
*Worthington Pump & Mchy. Corp New York. 
Cameron Steam Pump Works, A. 8., New York. 
Dean Bros. Steam Pump Wks., Indianapolis, Ind. 
Ingersoll-Rand Co., New York. 
Wheeler Condenser & Eng. Co., 


CONDUIT RODS 
*Bissell Co., F., Toledo, O 


Waterloo, Ta. 


Carteret, N. J. 


*Turbine Sewer Machine Co., Milwaukee, Wis. 
*Waldo Bros. ra Bond Co., Boston, Mass. , 
CONDUITS i 


American Vit. Conduit Co., N. Y. & 
Fibre Conduit Co., Orangeburg, y 
Johns-Manville Co., ., New York City. iq 
National Metal Meniding Co., N. Y. C. \ 
Youngstown Sheet & Tube Co., Youngstown, O. q 


CONTRACTORS’ SUPPLIES, passes 
Carpenter Co., >. B., Chicago, Il. 
Shannon & Co., . Jacob, Philadelphia, Pa. 


OC eGesdyear Tire & Bubbe Co. Akron, 0. 
r Co., on, 

*Haiss Mfg. Co., Geo. New Yor 

*Bussell Grader "Mfg. Co., leieeaanetie Minn. 

Atlas Engineering Co., Milwaukee, Wis. 

Barber-Greene Co., Aurora, III. 

Cyclone Fence Co., Waukeegan, Til. 

Gifford Wood Co., Hudson, N. Y. 

Guarantee Constn. Co.. New York. 

Imperial Belting Co., Chicago, TH. 

Jeffrey Mfg. Co., Columbus, 0. 
Link-Belt Co., Chicago, Ill. 

Portable Mchy. Co.. Passaic. N. J. { 
Robins Conv. Belt Co., N. Y. C. 
Webster Mfg. Co., Chicago. Til. 

Weller Mfg. Co., Chicago, Til. 


CONVEYORS, BUCKET 
*Haiss Mfg. Co., Geo., New York. \ 
*Russell Grader Mfg. Co. Minneapolis, Minn. 
Atlas Engineering Co., Milwaukee, Wis. 
Bartlett & Snow Co., c. o., Cleveland, O. 
Chain Belt Co., Milwaukee, Wis. 
Gifford Wood Co., Hudson, N. Y. 


See index facing inside back cover. 
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Godfrey Conveyor Co., Elkhart, Ind. 
Guarantee _ “ey Co., New York. 
Jeffre yy Columbus, O. 

Link-Belt Co., Chicago, Ill. 
Mead-Morrison Mfg. Co., E. Boston, Mass. 
Robins Conv. Belt &o » % s+ ? 

Webster Mfg. Co., Chicago, II. 

Weller Mfg. Co., Chicago, Il. 


CRANES, LOCOMOTIVE 
American Hoist & Derrick Co., St. Paul, Minn. 
Brown Hoisting Mchy. Co., Cleveland, 'o. 
Browning ‘oq Cleveland, Oo. 
Bucyrus Co., South Milwaukee, Wis. 
Davenport Locomotive Works, Davenport, Ta. 
Industrial Works, Bay City, Mich. 
Link-Belt Co., Chicago, Ill. 
Locomotive Crane Co. of America, Chicago, Il. 
Marion Steam Shovel Co., Marion. 0. 
MecMyler Interstate Co., Cleveland, oO. 
Northwest Engineering "Works, Chicago, Ill. 
Orton & Steinbrenner Co., Chicago, Ill. 
Ohio Locomotive Crane Co., Bucyrus, O 
Osgood Co., The, Marion, 0. 
Overland Crane Co., Hammond, Ind. 
Thew Shovel Co., Lorain, 0 
U. 8S. Crane Co., Chicago, Ill. 


CRANES, TRAVELING 
*Paw & Harnischfeger Co., Milwaukee, Wis. 
Brown Hoisting Mchy. Co., Cleveland, O. 
Chesapeake Iron Works, Baltimore, Md. 
Link-Belt Co., ar Ti. 
Northern Eng. Works, Detroit, Mich. 
Speidel, J. G., Reading, Pa 
Terry Mfg. Co., Edw. F., N. Y. C. 
Toledo Bridge & Crane Co., Toledo, O 
U. 8S. Crane Co., Chicago, in. 
Whiting Foundry Equipment Co., Harvey, Ill. 


CRANES, WRECKING 
Browning Co., Cleveland, O. 
Bucyrus Co., ‘South Milwaukee, Wis. 
Industrial Works, Bay City, Mich. 
U. 8S. Crane Co., Chicago, Ill. 


OREOSOTED BLOCKS, TIMBER, E' 
*Republic Creosoting Co., Indianapolis, Ind. 
American Creosotin Co., Y. C. 
American Creosote vo Tags Inc, N. Orleans, La. 
Carbolineum Wood ore Co., New York. 
Jennison-Wright Co., Toledo, O. 

Southern Paving Constr. Co., Chattanooga, Tenn. 

Southern Wood Pres. Co., ‘Atlanta, Ga. 
Wyckoff Pipe & Creosoting Co., New York. 


CREOSOTING AND CREOSOTING OILS 
*Barrett Co., New York. 
Am. Creosote Wks., Inc., New Orleans, La. 
Carbolineum Wood Preserving Co., New York. 
Jennison-Wright Co., Toledo, O. 
Southern Creosoting Co., Ltd, Slidell, La. 
Southern Paving Const. Co., Chattanooga, Tenn. 
Wyckoff Pipe & Creosoting Co., New York. 


CRUSHERS AND PULVERIZERS (See Rock 
Crushers) 





CULVERTS, METAL 
*American Cast Iron Pipe Co., Birmingham, Ala. 
*Dee Co., W. E., ao Ii. 
*Good iphia, Pa. 


, Philadel 
*Lyle Culv. & Rd. Deum. Co., Mieompetia, Minn. 
Newport, Ky. 


Newport Culvert oo 
nen Steel on lemma oO. 
weerhenn Co., a et Chicago, oe 
L pe & hg a 
Oo 


American Rolling Mill Co., wie oan 
Berger Mfg. Co., Canton, 0. 

Canton Culvert & Silo Co., Canton, O. 
Edwards Mfg. Co., Cincinnati 

Galion Iron Works & Mfg. Go., Galion, O. 
Hardesty Mfg. Co., The R., Denver, Colo. 
Madison Foundry Co., Cleveland, 0. 
Southern Metal Culvert Co. .. Salisbury, N. C. 


CURB BOXES 


ome ae < 5 So Bm Tenn. 


*Clow & Sons, J. 8B. Chicago, Til. 
*Mueller Mtg. Co., Decatur, Til. 
*s. E. T. & H + unt Co.» N. Y. 


c. 
Fleming juffalo, N. ¥ 
Madison Foundry Co.. Cleveland. oO. 
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CURB, STEEL PROTECTED 


cu. 


*National Steel Fabric Co., Pittsburgh, Pa. 
*Truscon Steel Co., Youngstown, oO. 
Concrete Steel Co., New York. 


RRENT METERS 

*General Electric Co., Schenectady, N. Y. 
*Neptune Meter Co., New York. 
*Pittsburgh Meter Co., Pittsburgh, Pa. 
*Union Water Meter Co., Worcester, Mass. 


*Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


CUTTERS, PIPE, HAND 


*Crane Co., Chicago, Ill. 

*Smith Mfg. Co., A. P., East Orange, N. J. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Barnes Tool Co., New Haven, Conn. 

Erie Tool Works, Erie, Pa. 

Greenfield Tap & Die Corp’ n., Greenfield, Mass. 
Walworth Mfg. Co., Boston, Mass. 

Wells & Son Co., F. E., Greenfield, Mass. 


CUTTERS, ROD AND WIRE 


*Koehring Machine Co., Milwaukee, Wis. 
*Worthington Pump & Mchy. Corp., New York. 
Carpenter & Co., Geo. B., Chicago, III. 

Helwig Mfg. Co., St. Paul, Minn. 


CUTTING AND WELDING APPARATUS 


Imperial Brass Mfg. Co., Chicago, Ill. 
Macleod Co., Cincinnati, O. 

Milburn Co., Alexander, Baltimore, Md. 
Prest-O-Lite Co., Inc., New York. 


DERRICKS AND DERRICK FITTINGS 


American Hoist & Derrick Co., St. Paul, Minn. 
Blaw-Knox Co., Pittsburgh, Pa. 

Byers Machine Co., Ravenna, = 

Clyde Iron Me Duluth, Min 

Dobbie Fdry. & Mach. Co. Mlagare Falls, N. Y. 
Flory Mfg. Co., Bangor, Pa. 

Hayward Co., New York. 

Insley Mfg. Co., Indianapolis, Ind. 
Lidgerwood Mfg. Co., New York. 

Shannon & Co., J. Jacob, Philadelphia, Pa. 
Terry Mfg. Co., Edw. F., New York. 


DERRICKS, GUY AND STIFF-LEG 


American Hoist & Derrick Co., St. Paul, Minn. 
Byers Machine Co., Ravenna, O. 

Carpenter & Co., Geo. B., Chicago, Ill. 

Clyde Iron Works, Duluth, Minn. 

Federal Bridge & Struc. Co., Waukesha, Wis. 
Flory Mfg. Co., 8., Bangor, Pa. 

Insley Mfg. Co., Indianapolis, Ind. 

Lakeside Bridge & Steel Co., N. Milwaukee, Wis. 
Lidgerwood Manufacturing ‘Co., New York. 
Lincoln Iron Works, Rutland, Vt. 

National Hoisting Engine Co., Harrison, N. J. 
Smith, Whitcomb & Cook Co., Barrie, Vt. 
Superior Iron Works, Superior, Wis. 

Terry Mfg. Co., Edw. F., New York. 


DERRICKS, PIPE LAYING 


*Austin Mach. oaths, oe, Ii. 

*Mueller Mfg. » Deca Ti. 

Dobbie Fars. & Siesk” Co., Niegere Falls, N. Y. 
Lidgerwood Manufacturing Co., New York. 


DERRICKS, REVOLVING 


Clyde Iron Works, Duluth, Minn. 
Lidgerwood Manufacturing Co., New York. 
Terry Mfg. Co., Edw. F., New York. 


DERRICKES, STEEL 


*Austin Mach. Corp., Chicago, Ill. 

*Taylor Portable Steel Derrick Co., Chicago, Ill. 
American Hoist & Derrick Co., St. Paul, Minn. 
Clyde Iron Works, Duluth, Minn. 

Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Federal Bridge & Struc. Co., Waukesha, Wis. 
Hayward Co., New York. 

Insley Mfg. Co., Indianapolis, Ind 

Lakeside ridge & Steel Co., N. Milwaukee, Wis. 
Lidgerwood Manufacturing ‘Co., New York. 
Petroleum Iron Works Co., Sharon, Pa. 

Terry Mfg. Co., Edw. F., New York. 


DERRICKS, STEEL = 
*Austin Mach. Corp., Chica Til. 
*Taylor Portable Steel Derrick Co., Chicago, Ill. 


Blaw-Knox Co., Pittsburgh, Pa. 

Clyde Iron Works, Duluth, Minn. 

Dobbie Fdry. & Mach. Co.. Niagara Falls, N. Y. 
Lidgerwood Manufacturing Co., New York. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 11 


Steel Protected Concrete Co., Philadelphia, Pa. 
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McKIERNAN = TERRY 
PRODUCTS have made 
good wherever used. If 
you are unacquainted 
with them write for 
any of the bulletins 
shown on this page. 


Success or failure now- 
a=-days depends largely 
on the selection of re- 
liable labor saving 
equipment. 


ks 

' 

' 

hs 
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McKiernan-Terry Drill Company 


19 Park Row 


NEW YORK 


When writing to advertisers, please mention the C. & E. Guide 














DERRICKES, TRAVELING 
*Austin Mach. Corp., Chicago, Ill. 
—— Hoist & we ag Co., St. Paul, Minn. 
yers Machine Co., J. Ravenna, oO. 
Cipde Iron Works, * Duluth, inn 
—_— Fdry. & Mach. Co., agave Falls, N. Y. 
yward Co., New York. 
Holotin Engine Sales Co., New York. 
National Hoisting Engine Co., Harrison, N. J. 
Orton & Steinbrenner Co., Chicago, Ill. 
Terry Mfg. Co., Edward F., New York. 


DISINFECTING ALS 
*Barrett Co. New _., 
*Electro Bleaching Gas New York. 


*Mathieson Alkali Works, ~y tog: New York. 
DISTRIBUTING PLANTS, CONCRETE 
*J. Machine Co., Colum 


Archer Iron Works, Chicago, I. 

Insley Mfg. Co., Indianapolis, Ind. 

Lakewood Engineering Co., Cleveland, O. 
Pneumatic Concrete Machinery Co., New York. 


DITCHING MACHINES (See Excavators, Ditch and 
Trench) 


DOORS AND SHUTTERS, STEEL ROLLING 
Cornell Iron Works, New York. 
Kinnear Mfg. Co., Columbus, O. 
Variety Mfg. Co., Chicago, Il. 
ilson Corp., J. G., New York. 


RAFTING MACHINES 
Universal Drafting Machine Co., Cleveland, O. 


DRAWING ~ —_ 
Draw. Ta * Ud a Co., Adrian, Mich. 
oRolesch & Co., t *- 
*Weber & Co., F., Philadel; phia, Pa. 
. American Blue Print Paper Co., Chicago, Ill. 
American Lead Pencil Co., New York. 
coe Mfg. - New York. 
} a ag Co., E., New York. 
Hamilton’ ror E., Troy, N. Y. 
amilton ute. Co., Two Rivers, Wis. 
affel & Esser ~ & Hoboken, N. J. 


Lists Co., A., San Francisco, Cal. 
Spaulding-Moss Co., Boston, Mass. 
ey? 


Bay hon f Dredge Works, Bay City, Mich. 
Bucyru South Milwaukee, Wis. 
Ellicott. wechine Go "n., Baltimore, Md. 
Hayward Co.. New York. 
Lidgerwood ig 4 New York. 
— | ag al Co., aa. 0. 
Osgood Oo., The. ‘Marion, 0. 
Stockton Iron Works, Stockton, Cal. 
mpeg Iron Works, Superior, bs 
can Iron Works, Jersey City, N. J. 


—_—— DIPPER 
ery Corp’n., Chicago, Ill. 
Sy oe Steel D Rag Co., Fort » Ind. 
Bucyrus Co., South ilwaukee, Wis. 
Fairbanks Steam Shovel Co., Marion, 0. 
Marion Steam Shovel Co., Marion, oO. 
Osgood Co., Marion, O. 


DREDGES, a ULIC 
Bucyrus Co., South Milwaukee, Wis. 
Ellicott Mach. a. Se a? Md. 
ov! 


~ oO. 
Marion Teen Shovel 4 OStatic . 
Morris Machine Works, olde deat, N. Y. 


DRILLS, AIR 
} ee Sars B me Co. New York. 
; Pneumatic Drill Co., Chicago, Ill. 


Chece d Pneumatic Tool Co., Cleveland, O. 
Denver Rock Drill Mfg. Co., Denver, Colo. 
' Helwig Mfg. Co., St. Paul, Minn. 
Sy «.. Independent Pneumatic Tool Co., Chicago, Ill. 
| =~ Ingersoll-Rand Co., New Y 
a 





Sullivan Machinery Co., Chicago, Til. 


CORE 
-Terry Drill Co., New York. 
Dobbins Core Drill Co., Inc., New York. 
Ingersoll-Rand Co., New Yor 
Standard Diamond Drill Co., Chicago, Til. 
Sullivan Machinery Co., Chicago, b 


* Indicater thet the manufacturer carries on advertisement. See index facing inside back cover. pt} 






DRILLS, HAMMER 
*McKiernan-Terry Drill Co., New York. 
Chicago Pneumatic Tool Co., Chicago, Ill. 
Cleveland Pneumatic Tool Co., Cleveland, O. 
Cleveland Rock Drill Co. Cleveland, oO. 
Denver Rock Drill Mfg. Co., Denver, Colo. 
Helwig Mfg. Co., St. Pa: > Minn. 
Ingersoll-Rand Co., New York. j 
Sullivan Machinery Co., Chicago, Ill. ¢ 


DRILLS, ROCK ‘ 
*McKiernan-Terry Drill Co., New York. i 
Chicago Faculte Tool Co., Chicago, Ill. j 
Denver Rock Drill Mfg. Co., Denver, Colo. 
Helwig Mfg. Co., St. Paul, Minn. 
Ingersoll-Rand Co., New York. 

Sullivan Machinery Co., Chicago, Ill. 
Wood Drill Works, Paterson, N. J, 


DRINKING FOUNTAINS : 
*Clow & Sons, J. B., Chicago, Ill. : 
*Imperial ong Rag, Mtg. Co., cago, Ti 
*Mueller Mfg. Decatur, 

*Murdock s- ¥ 3 Supply Co., bincinnati, Ohio. 
*Pure San. Drink. Fount. oo., Haydenville, Mass. 
*Rundle-Spence Mfg. Co. > ene Wis. 
*Stewart Iron Wor cinnati, O. 

*Taylor Co., Halsey W., Cincinnati, oO. 

Oasey- Hedges « — Chattanooga, Tenn. 

Flour Cit Iron Co., ay Minn. 
Glauber Ab - Mfg. Co., "Cleveland, O 


DEUMS, HOLDING 
Blaw-Knox Co., Pittsburgh, Pa. 
Clyde Iron Works, Duluth, Minn. 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Hayward Co., New York. 
Monighan Machine Co., Chicago, Ill. 


DRYERS, ASPHALT AND CEMENT 
*Allis-Chalmers Co., Milwaukee, Wis. 
American Blower Co., Detroit’ Mich. 
American Process Co., New York. 

Atlas Dryer Co., Governed. oO. 

Bartlett & ag A Co. O., Cleveland, O. 
Cummer & Son Co #5 D., Cleveland, 6. 
East Iron & Machine Co., Lima, O. 
Ruggles-Coles Eng. Co., New York. 

Variety Iron & Steel Works, Cleveland, O. 


DUMP BODIES FOR MOTOR TRUCKS 
*Heil Company, Milwaukee, Wis 
*Lee Trailer & Co., *Shicago, I. 
*Littleford Bros., Cincinnati, O. 
Archer Iron Works, Chicago, Il. 
Auto Truck Steel Body Co., Chicago, Il. 
Columbian Steel Tank Co., Kansas City, Mo. 
Horizontal Hydraulic Hoist Co., Milwaukee, Wis. 
Simplex Mfg. Co., Conneautville, Pa. ; 
Wood Hydraulic Hoist & Body Co., Detroit, Mich. d 


DUMP CARTS AND WAGONS 

*Acme Road mag wee fi Co., Oe Onn N. ¥. 
*Austin Western Roa Co., Chicago, Ill. 
*Lyle Culv. & Rd. Equip. Oe, Minneapolis, Minn. 
*Russell Grader Mfg. Co., Minneapolis, Minn. 
*Tiffin Wagon Co., Tiffin, Ohi 
— Mfg. Co., Chicago, il, 

agle Wenn Works, Auburn, N. Y. 

olzbog & Bro., Geo. H., Jeffersonville, Ind. 
Woten Products Corp., Canastota, N. Y. 


DUST LAYING COMPOUNDS 
*Barrett Co., New York. 
*Semet-Solvay Co., fu a. 
*Standard Oil Co. Indiana, Chicago, Til. 
*Texas Co., New ‘York City. i 
Dustoline for Roads Co., Summit, N. J. 


DYNAMITE (See Explosives) 

EJECTORS, SEWAGE j 
*Pacific Flush Tank Co., 7 mi. 4 
*Yeomans Bros. Co., Chicago, 


ELECTRIC CURRENT METERS (See Ourrent 
Meters) 


u 
4 
7 
+ 


ELECTRIC GENERATORS AND MOTORS. (See 
Generators, Electric.) 


ELECTRIC LAMPS 
.*Cutter Works, Geo., a Bend, am, 
*General Electric Co. enectady, Y. 
*Westinghouse Elec. & ints. Co. E ipitisbargh, Pa. 
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Nearly Two Thousand Users 


Nearly two thousand cities and towns all over 
the country say that Trident Meters give more 
value and better service than any other single 
meter built. 


For nearly a quarter century we have consistentiy 
striven to build a superior water meter. Nearly 
two thousand loyal users say we have succeeded. 
And we have succeeded in saving thousands of 
dollars annually for the water departments. 











CHICAGO + BOSTON + SAMFRANCISCO 
ATLANTA - LOS ANGELES - SEATTLE 
PORTLAND - CINCINNATI 


os td. —_ Ber Water Meter 
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ELECTRIC LIGHTING PLANTS 
*Allis-Chalmers Mfg. Co. Milwaukee, Wis. 
*Fair Morse & Co., Chicago, Ill. 
= Co., ng sehenectady, N. 
owestingho ec. & Mfg. Co., E. Pittsburgh, Pa. 
*Worthington — & Mach. Corp., New York City 


Triumph Electric Co., Cinctunati, 
Western Electric Co., New York 





ELECTRICAL SUPPLIES 
Bissell Co., F., Toledo, O. 
be oA Electric Co., Schenectady, N 
*Westinghouse Elec. & Mfg. Co., E. Pittebargh, Pa. 


ELECTRIC ae apy ge a 
*Allis-Chalmers Mfg. Co., mw ae OY 
*General Electric Co., Schenectady, } _ York. 
*Kuhlman Electric Co., Bay City, Mi 
*Westinghouse Elec. rs Mfg. Co., E. Pittsb’ gh, Pa. 


ELECTRIC WIRES AND CABLES 
*American Steel & Wire Co., sesenge, Ti. 
*General Electric Co., Schenectady, N. 
*Habirshaw Cable Co., New York. 
*Hazard Mfg, Co., Wilkesbarr . 
*Simplex Wire & Cable Co., Boston, Mass. 
*Westinghouse Elec. & Mfg. Co., E. Pittsb’gh, Pa. 


ELEVATORS, BUCKET 
*Austin Western Road may, C Co., Chicago, Ill. 
*Haiss Mfg. Co., Geo., New 
*Russell Grader Mfg. Co., & am Minn. 
*Worthington Pump & Mchy. Works, New York. 
Bartlett & Snow C. O., Cleveland, Ohio. 
Chain Belt Co., wittemhon Wis. 
Gifford-Wood Co., Hudson, N. Y. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Chicago, * 
Robins Conv. Belt Co., N. 
Webster Mfg. Co., Clan tl. 
Weller Mfg. Co., Chicago, Til. 


ELEVATORS, CONTRACTING MATERIAL 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
American Hoist & Derrick Co., St. Paul, Minn. 
Byers Machine Co., J. F., Ravenna, 
C. H. & E. Mfg. Co., Milwaukee, Wis. 
Insley Mfg. Co., Indianapolis, Ind. 
Smith Co., T. L., Chicago, Ill. 


ELEVATORS, FACTORY 
Ridgway & Son Co., C., Coatesville, Pa. 
Speidel, J. G., Reading, Pa. 
ebster Mfg. Co., Chicago, Ill. 


ENGINES, GAS AND GASOLINE 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Pairbanks, Morse & Co., Chicago, Ill. 


8 ria, Ill. 
*Pittsburgh Filter & Eng. Co., Pittsburgh, Pa. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 
y tay Pump & Mchy. Gorp., New York. 
C. H. & E. Mfg. Co., Milwaukee, Wis. 
Chicngn Pneumatic Tool Co., New York. 
Domestic Engine & Pump Co.. a Pa. 
Foos Gas Engine Co., Springfield, Ohi 
Universal Motor Co., Oshkosh, Wis. 
Weber Engine Co., Kansas City, Mo 


ENGINES, HIGH DUTY WATER-WORKS 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*De Laval Steam ‘bine Shicawe Trenton, N. J. 
*Pairbanks, Morse & Co., Chi Im. 
*Worthington Pump & Mehy. Gosp., New York. 

Morris Machine Works, Baldwinsville, N. Y. 
Murray Iron Works Co., Burlington, Ia. 


ENGINES, OIL 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Bush-Sulzer Bros.-Diesel Eng. Co., St. Louis, Mo. 
*Pair Morse & Co., Chicago, Til. 
*Midwest Engine Co., Indianapolis, Ind. 
*Nordberg Mfg. Co., Milwaukee, Wis. 
*Pittsburgh Piiter & Eng. Co., Pittsburgh, Pa. 
*Westinghouse Elec. & Mtg. Co., BE. Pittsburgh, Pa. 
*Worthington Puiip & Mchy. Corp., New York. 
Advance Rumel hresher Co., La Porte, Ind. 
Bessemer Gas Eng. Co., Grove City. Pa. 

Chicago Pneumatic Tool Co., Chicago, Il. 

: De La Vergne Machine Co., "New York. 

: Foos Gas er. a Springfield, O. 

: Ingersoll-Rand Co., New York. 

. International ‘RL. Co. of Am., Chicago, Ill. 
Machinery Sales Co., Chicago, Ill. 
Weber Engine Co., Kansas City, Mo 








ENGINES, PUMPING i 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. : 
sonreen- -Dowd Co., Quincy, Ti. 

*De: Co., Salem, O 

*Pairbanks Morse & Co., Chicago, Ill. 
; Nordberg Mfg. Co., ge Wis. } 
*United Iron -» Inc. sas City, Mo. ; 
* Westinghouse Elec. & Mf; Aig. Oc. . 2 Pittsburgh, Pa. ‘ 
*Worthington Pump & Corp., New York. 

American Gas Engine Co., Kansas City, Mo. i 
American Well Works, Aurora, Til. f 
Enterprise Mchy. Co., Minneapolis, Minn. i 
Weinman Pump Mfg. Co., Columbus, f 


ENGINES, STEAM 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

*Mordbers Mfg. Co., Milwaukee, Wis. 

Ball ame Erie, Pa. 

Dake Engine Co., Grand Haven, Mich. 7 
Erie Pump & Engine Co., Medina, N. Y. ' 
Hardie-Tynes Mfg. Co., Birmingham, Ala. 

Leffel Co., J., Springfield, O. 

Morris Machine Works, Baldwinsville, m Be 
Murray Iron Works Co., Burlington, Ia. 
Sturtevant Co., B. F., Hyde Park, Boston, Mass. 


ENGINES, TRACTION 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Austin-Western Road Mchy. Co., Chicago, Ill. 
*Pairbanks, Morse & Co., hicago, Im 
*Holt Mfg. Co., Peoria, Til. 
Oliver Tractor Co., Knoxville, Tenn. 
Phoenix Mfg. Co., Eau Claire, Wis. 


EXCAVATING MACHINERY. (See Names Under 
Excavators, also Steam Shovels) 


EXCAVATORS, CABLEWAY 
Ball Eng. Co., Erie, Pa. 
Blaw-Knox Co., Pittsburgh, Pa. 
Bucyrus Co., South Milwaukee, Wis. 
Byers Machine Co., J. F., Ravenna, O. 
Lidgerwood Mfg. Co., New York. 
Marion Steam Shovel Co., Marion, O. 
Smith Co., T. L., Chicago, Ill. 


EXCAVATORS, DITCH AND TREN 

*Austin Machinery Corp’n., co lm. 

*Baker Mfg. Co., Springfield, Til. 

spawiing & Harnischfeger Co., Milwaukee, Wis. 

*Russell Grader Mfg. Co., “+ lis, Minn. 

American Hoist & Derrick Co., Paul, Minn. 

Ball Engine Co., Erie, Pa. 

Bay City Dredge Works, Bay City, Mich. 

Buckeye Traction Ditcher Co., Findlay, O. 

Bucyrus Co., South Milwaukee, Wis. ! 
Byers Machine Co., J. F., Ravenna, O. } “ 
Clyde Iron Works, "Duluth, Minn. } 
Fairbanks Steam Shovel Co., Marion, O. 

Hayward Co., The, New York City. 

Keystone Driller Co., Beaver Falls, ~ 

Marion Steam Shovel Co., Marion, O. 

Monighan Machine Co., Chicago, Ii. 

Osgood Co., Marion, 

Parsons Co., Newton, Ta. 


EXCAVATORS, DRAG- 

*Austin Machinery am ms Chicago, Ill. 
*Pawling & mae Ce » Milwaukee, Wis. 
Bucyrus Co., South Mil aukee, Wis. 
Byers Machine Co., J. F., Ravenna, oO. 
Clyde Iron Works, Duluth, Minn. 
Hayward Co., New York. 

Industrial Works, Bay City, Mich. 
Link-Belt Co., Chica 0, Il. 

Marion Steam Shove Co., Marion, O. 
Lae Be Machine Co., Chicago, . 

Osgood Co., Marion, 0. 
Parsons Co., Newton, Ia. 
Smith Co., 7. L., Chicago, Ill. 


a 
scon 0. ) wn, O. 
Rw Mfg. Co., Canton, 0. 
Carey Co., Philip, Cin Ohi 
"Geantaates Expanded Metal Co. Braddock, Pa. 
Corrugated Bar Co., Inc., Buffalo, N 
Northwestern Expanded "Metal Co., ‘Chicago, Til. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 16 








WHEEL TYPE 
P&H 
EXCAVATOR 


POWER TRACTION 
P4H BACKFILLEIU 


The purchase of a P & H Trenching Unit is a 
terse answer to the question of city trenching. 


On city streets where work must be done with 
uniformity, and dispatch, the P & H combination 
—Excavator, Backfiller, and Tamper—is the 
logical equipment for the job. 


Excavating: steady and fast with none of 
the irregularity and time consumption of human 
labor and at a cost that shows big in net savings. 


Backfilling: getting the backfill back, and out 
of the way of traffic, in a hurry, and on one man’s 
time. 


Tamping: Finishing up a good job by ram- 
ming the backfill back to stay and with no danger 
of settling pavement later. 
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POWER TRACTION 
P&H TAMPER 


Real facts and figures on P & H Excavating 
Equipment are waiting for you, let us give some 
interesting and valuable data,—send for Bulle- 
tin X and Bulletin IX. 


PAWLING & HARNISGHFEGER GO. 


EST. 1884 
MILWAUKEE, WISCONSIN 


50 Church Street, New York 1241 Monadnock Block, 
704 Seeehen Coseed Building Chiceso, Lite 


ittock . Portland, Ore. 

26 Whitney Central Build- 1125 Central Building, Les 

lonadnock Bidg., San 
Francisco, Cal. 





47 Fidei ; 
ay Duliding, Pitts- 821 


“You see them Wherever you go, and they go Wherever you see them” 










— OXCOVE "iti — 
back-fillers - tampers 
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EXPANSION JOINT MATERIAL 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Barrett Co., New York. 
sCarey Co., Philip, Cincinnati, Ohio. 
oneer Asphalt Co., Lawrenceville, Il. 

Pe ws as Company, New York. 

*Truscon Steel C yo Entieael wn, O. 

Waring- ‘dindaroosh Co. hiladelphia, Pa. 


EXPLOSIVES 
*Atlas Powder Co., Philadelphia, P: 
*Du Pont de Nemours & Co., E. L, ‘Wilmington, Del. 
tna Explosives Co., Inc., New York. - 
Giant Powder Co., San Francisco, Cal. 
Hercules Powder Co., Wilmington, Del. 


FENCING 
*American Steel & Wire Co., Chicago, Il. 
*Stewart Iron Works Co., Cincinnatl, ° 
Anchor Post Iron Works, New York. 
Cyclone Fence Co., Waukegan, IIl. 
Frost-Superior Fence Co., Cleveland, O. 
Indiana Steel & Wire Co., Muncie, Ind. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Texas Cyclone Fence Co., Fort Worth, Tex. 
Wickwire-Spencer Steel Corp’n, Worcester, Mass. 


FILING EQUIPMENT, STEEL 
*Econ. Drawing Table & Mfg. Co., a: me Mich. 
Art Metal Constr. Co., Jamestown, N. Y 
Berger Mfg. Co., Canton, 0. 
Van Dorn Iron Works, ‘Chovelend, oO. 


FILTERS, OIL 
*Bowser & Co., Inc., S. F., Fort Wayne, Ind. 
Wayne Oil Tank & Pump Co., Ft. Wayne, Ind. 


FILTERS, WATER 
*N. Y. Continental Jewel Filtr. Co., Nutley, N. J. 
*Norwood Engin Co., Florence, Mass. 


*Pittsburgh Pilter & Eng. Co., urgh, Pa. 
American Water Softener Co., PP hiladeiphiss Pa. 
International Filter Co., Chicago, Ti. 

Roberts Filter Co., Darby, Pa. 

Scaife & Sons Co., W. B., Pittsburgh, Pa. 


CAL 
. Co., Elmira, N. ¥. 


eGrinnell Co., Providence, R. I. 

C. J. Cross Mfg. Co., =. New York. 
Foamite Firefoam Co., New York. 
Pyrene Mfg. Co., New York. 


FIREPROOF BUILDING MATERIAL 
*Truscon Steel Co., Youngstown, O. 
Berger Mfg. Co., Canton, oO. 
Corrugated Bar Co., Inc., Buffalo, N. Y. 
Detroit Steel Prod. Co., ’ Detroit, Mich. 
General Fireproofing Co., Youngstown, 0. 
Keasbey & Mattison Co., Ambler, Pa. 
Kinnear Mfg. Co., Columbu s, O. 
National Fireproofing Co., ‘Pittsburgh, Pa. 


FIRST AID EQUIPMENT 
*American-LaFrance Fire Eng. Co., Elmira, N. Y. 


PLEXIBLE JOINTS 
*Central Foundry Co., New York. 
*Coldwell-Wilcox Co., Newburgh, N. Y. 
*Crane ee ml. 

*United Lead Company, New York. 

*U. 8S. C. I. Pipe & F Co., Burlington, N. J. 
Lunkenheimer Co., Cincinnati, O. 


FLOORS, WOOD 
*Republic Creosoting Co., Indianapolis, Ind. 


Jennison-Wright Co., Toledo, oO. 
Southern Wood Pres. Co., Atlanta, Ga. 


FLUSH TANKS 
"Yuan pac te cae Co., Chicago, Ill. 


‘S08 > yo 
aoe ply Co., South Bes Bend, Ind. 
tere e E D., "be Co., Oregon, Ill. 


PORGES 
nA + es Co., pete 5 a . 
Hauck Mig. or "New York. 
Ingersoll-Rand €o., New York. 





FORM CLAMPS 
Insley Mfg. Co., Indianapolis, Ind. 
Marion Maileable —}. a Ind, 
Universal Clamp Co., Chicago, I 


FORMS, CONSTRUCTION 
*Heltzel Steel Porm & Iron Co., Warren, O. 
*Truscon Steel Co., Detroit, Mich. 
Blaw-Knox Co., Pittsburgh, Pa. 
Foote Cone. Mchy. Co., Chicago, Ill. 
Hydraulic Steelcraft Co., Cleveland, 0. 


> FOR WALLS, BUILDING —< 


Blaw-Knox Co. Pittsburgh, Pa. 
Hydraulic Steelcraft Co., Cleveland, 0. 


FOUNTAINS. (See Drinking Fountains.) 


AND FILES, STEEL 
Art Metal Constn. Co., Jamestown, N. Y. 
General Fireproofing Co., Youngstown, O. 
Van Dorn Iron Works, Cleveland, oO. 


GARBAGE DISPOSAL 
Bartlett & Snow Co., + O., Cleveland, O. 
Cummer & Son Co. D., ‘Cleveland, ’O. 
Decarie Incinerator Oa. = Minneapolis, Minn. 
Destructor Co., New York. 
Jeffrey Manufacturing Co., Columbus, O. 
Morse-Boulger Destructor Co., New York. 


——s WAGONS 
ustin Western oe eats. Co., Chicago, Ill. 
pT Co., 
*Pederal Motor Truck ¢ ba ‘Detroit, Mi 
*Pour Wheel Drive Auto Co., Clintonville, Wis. 


*Lee Trailer & Track Co., Chi , Il. 
*Service gt Tru — " soe ” Ind. 
*Tifin Wagon 


*White Co., Cleveland, © YS 
Holzbog & Bro., Geo. H., Jeffersonville, Ind. 
Watson Products Corp., ‘Canastota, ye 


GAS ENGINES. (See Engines, Gas and Gasoline.) 


GAS METERS 

*Builders Iron pegetes, 3 hence ne RB. 
*General Electric Co., pom eg York. 
*Pittsburg Meter Co., =e Pittsburgh, Pa. 


GAS PRODUCERS 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
* Westinghouse Elec’ & Mfg. Co., E. Pittsburgh, Pa. 
Camden Iron Works, Camden, N. J 


GASOLINE PUMPING ENGINES 
ae Mfg. Co., Milwaukee, Wis. 
*Pairbanks, Morse & Co., Chicago, Ill. 

*Waldo Bros. & Bond Co., Boston, Mass. 
*Worthington Pump & Mchy. Corp., New York. 
American Well-Works, Aurora, I] 


GASOLINE STORAGE TANKS 
oOnicage Sarde TD iron, Wi We bet Waren in 
ca, on or’ cago. le 
*Heil Co., iifworken 'w. ” 


aa oO. 
*United Iron Works, Kansas City, Mo. 
Biggs Boiler Works, 5 ne. Ohio. 
Byers Mach. Co., J , Ravenna, Ohio. 
Scaife & Sons, Wm. B: ” Oakmont, Pa. 
Wayne Oil Tank & Pump Co., Ft. Wayne, Ind. 


GATES, SLUICE 
*Coldwell-Wilcox Co., Newburgh, N. Y. 
*Columbian Iron Works, Chattanooga, Tenn. 
*Crane Co., Chicago, Ill. 
sBddy Valve Go. be Waterford, N. Y. 

*Kennedy V: Mfg. Co., Elmira, N. Y. 
*Ludlow Valve Mfg. Co., Troy, N. Y. 
*Rensselaer vege ‘o., Troy, N. Y. 

*Wood & Co., R. D., Philad Miladelphia, 

Cha: (epee Valve Mfg. Co., Indian Orehard, Mass. 
Valve Co. wouen, "Mass. 

Hardesty Mfg. Co., R., Denver, Col. 


GAUGES, RECORDING, PRESSURE, STEAM 

Ashton Valve Co. Boston, Mass. 

Bristol Co., Waterbury, Co 

Crosby Steam Gauge & wan Co., Boston, Mass. 
Fairbanks Company, aa Mig A 
Behactte Pelee bere Mt fet B 

er & en g. rooklyn, N. Y. 

U. 8. Gauge Co., New York. - 





* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 17 
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Back To Mother 
Earth 


\ HERE Cast Iron {Pipe is used for underground 
work it is only “‘going back home’”’ where it has 
lived in its crude form (ore) for untold centuries. The 
same elements of analysis and structure that have pre- 
served the “‘native’”’ iron in the basaltic lava of Green- 
land, which is of the exact form produced by blast 
furnace smelting of ores, has also preserved the first Cast 
Iron Pipe ever made—still in perfect condition after 
more than 250 years of underground service. 
This first Cast Iron Pipe is uncoated except for its own 
initial rust coating, which forms an effective barrier 
against further rust invasion. 


Handsome cloth bound Book—‘‘Pipe and 
the Public Welfare’’—sent on request. 


The Cast Iron Pipe Publicity Bureau 
1 BROADWAY NEW YORK 
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GAUGES, Le 
*Clow & Sons, J. B., Chicago, Ill. 
Ashton Valve Co., ” Boston, "Mass. 
Bristol Co., Waterbury, Conn 
Lunkenheimer Co., Cincinnati, O 
United States Gauge Co., New York. 
Walworth Mfg. Co., Boston, Mass. 


GAUGES, SURFACE, RESERVOIR AND SPECIAL 
WATER-WORKS 
*Builders Iron Foundry, Providence, RB. I. 
*Clark Co., H. bs Mattoon, Iil. 
*Simplex Valve & Meter Co., Philadelphia, Pa. 
GENERATORS, ELECTRIC 
*Allis-Chalmers 


Mfg. Co., ey 
*Pairbanks, —~ ry a Go. 


Wis. 


*General » . F. 
*Westinghouse Elec. “Et Mfg. Oo. E. Pittsb’gh, Pa. 
Gregory, Electric Co., Chicago, 6 

Ideal Elec. & Mfg. Co., Mansfield, 

Triumph Electric Co., Cincinnati, oO” 

Western Electric Co., New York. 


GLASS, FIREPROOF. — Wire Glass.) 


ADER! o oe" 49 
yg ay Mchy. Say einen, tl. 


“Baker 
aie Mire Mchy Co., Y mene Pa. 
cael Mfg. Co., Peoria, Il. 


“Lyle 
0. 


Case Threshin Machine Co., J. ay Wis. 
Kilbourne & Jacobs Mfg. Co., YR. Wy . 
Port Huron Eng. & Thresh. Co., Pt. Huron, Mich. 


GRINDERS AND SAND RAMMERS 
Chicago Pneumatic Tool Co., Chicago, Il. 
Cleveland Pneumatic Tool Co., Cieveland, Ohio. 
Ingersoll-Rand Co., New York, N. Y. 

Sullivan Machinery Co., Chicago, Ill. 


rou PRODUCTS 
. 8. Gypsum Co., Chicago, Ill. 


HAMMERS, STEAM, PILE. (See Pile Hammers, 
Steam.) 


HEATING KETTLES. 


HOISTS, BELT-DRIVEN 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Lidgerwood Mfg. Co., New York. 
Mundy Hoisting Engine Co., J. 8., Newark, N. J. 


HOISTS, CONCRETE, Bg | 
*Ransome Concrete =n 4 Co., Dunellen, N. J. 
Clyde Iron Works, Dulut 


Minn. 
8. Flory Mfg. Co., Bangor, Pa. 

Insley Mfg. Co., Indiana: lis, Ind. 
Lakewood Engineerin o., Cleveland, O. 


National Hoisting Engine Co., Harrison, N. J. 
HOISTS, eee Nae & ELECTRIC 


*Allis-Chalmers — + eee Wis. 
*Pairbanks, Morse Co. yy Ti. 
*Westinghouse Elec. & My, . Co., EB. Pittsburgh, Pa. 
American Hoist & — Co., St. Paul, Minn. 

wo ee Co., J. Ravenna, O. 

H. & E. Mfg. Co., itiwankee, Wis. 

Sisae Iron Works, Duluth, Minn 

Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 

Fiesy Mfg. ay & Bangor, Pa. 

Ldgerwo Co., New York. 
eewees Mite Co., New York. 
ead-Morrison Mfg. ©o., E. Boston, Mass. 

Monts Hoisting Eng. Co., J. S.. Newark, N. J. 

National Hoistin Engine Co., Harrison, N. J. 

Northern Eng. Works, Detroit, Mich. 


Po. mg lg cs 


(See Kettles) 


American Cement Mach. 

Buffalo Hoist & Derrick =. Buffalo, . ¥. 
C. H. & E. Mfg. Co., Milwaukee, vem 

Clyde Iron Works, ‘Duluth, 
Domestic Engine & Pump te. 
Flory Mfg. Co., S., Bangor, 
Lansing Co., Lansing, ‘Mich. 


Milieucbere. Pa. 


* Indicates that the manufdcturer carries an advertisement. 


SL ‘ 
rchase. 


Lidgerwood Mfg. Co., New York. 

Monighan Machine Co., Chicago, Il. 

Mundy Hoisting Engine Co., J. 8., Newark, N. J. 
National Hoisting Engine Co., Harri: _ J. 
O. K. Clutch & Mach. Co., Columbia 

Schramm & Son, Inc., Chris. D., Philedelphie, Pa. 


HOISTS, CONTRACTORS’, oenes 
*Austin Mach. Corp., Chicago, 
American Hoist & Derrick Co., we. Paul, Minn. 
Byers Machine Co., J. F., Ravenna, oO. 
Clyde Iron Works, Duluth, Minn. 
Denver Rock Drill Mfg. Co., Denver, Colo. 
Flory Mfg. Co., 8., Bangor, Pa. 
Hardie-Tynes Mfg. Co., Birmingham, Ala. 
Ingersoll-Rand Co., New York. 
Insley Mfg. Co., Indianapolis, Ind. 
Lidgerwood Mfg. Co., New York. 
Mead-Morrison Mfg. Co., E. Boston, Mass. 
Mundy Hoisting Eng. Co., J. 8., Newark, N. J. 
National Hoisting Engine Co., Harrison, N. J. 


ee HYDRAULIC FOR MOTOR TRUCKS 
*Heil Co., The Milwaukee, Wis 
Wood, Hyde, Hoist & Body Co., ‘Detroit, Mich. 


HOISTS, PNEUMATIC 

*Worthington Pump & Mch 
Chicago Pneumatic Tool 
Denver Rock Drill Mfg. Co., 
Detroit Hoist & Machine Co., 
Flory Mfg. Co., Bangor, Pa. 
Independent Pneumatic oe <.. Chicago, Ill. 
Ingersoll-Rand Co., New 

Northern Engineering Works, Detroit, Mich. 


HOLLOW TILE 
*Dee Co., Wm. E., Chicago, Ill. 
Bannon Pipe Co., P., Louisville, Ky. 
Dickey Clay Mfg. Co., W. S., Kansas City, Mo. 
Medal Paving Brick Co., Cleveland, Ohio. 
Metropolitan Paving Brick Co., Canton, Ohio. 
National Fireproofing Co., Pittsburgh, Pa. 


HOPPERS, CONCRETE 
Mach. Co., a Wis. 
oLittlefond ete Cincinnati, O 
*Ransome Concrete Machy. Co., “Dunellen, N. J. 
Insley Mfg. Co., Indiana. lis, Ind. 
Lakewood Engineering , Cleveland, oO. 


HOSE, AIR 
Tire & Rubber Co., Akron, 0. 
oo. 8S. Rubber Co., New York. 
Cincinnati Rubber Mfg. Co., Cincinnati, O. 
Ingersoll-Rand Co., New York. 
Penna Flexible Metallic Tubing Co., Phila., Pa. 


HOUSES, PORTABLE. (See Buildings, Portable) 


. Corp., New York. 
o., Chicago, Il. 
Denver, Colo. 
Detroit, Mich. 


0., Pa. 
Chapman Valve Mtg. Co., Indian Orchard, Mass. 
Darling Valve Mfg. Co., ‘Williamsport, Pa. 
Iowa Valve Co., Oskaloosa, Ta. 


INCINERATORS, GARBAGE. (See Garbage Dis- 
posal) 


INDICATOR POSTS. (See Valves) 


INSPECTING LABORATORIES 
*Conard & Buzby, Burlington, N. J. 
Allentown Testing Laboratories, Allentown, Pa. 
Pittsburgh Testing Laboratories, Pittsburgh, Pa. 


INSTRUMENTS AND SUPPLIES. 
Engineers’ ) 

*Kolesch & Co., New York. 
Ainsworth & Sons, Wm., Denver, Col. 
Aloe Co., A. S., St. mis, Mo. 

Berger & Sons, C. L., Boston, Mass. 
Brandis & Sons Mfg. Co., Brooklyn, N. Y. 
Buff & Buff Mfg. Co., Boston, Mass. 
Dietzgen Co., Eugene. Chicago, Tl 

Gurley, W. &L E., Troy, N. Y. 
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Keuffel & Esser Co., Hoboken, N. J. 
Lietz Co., A., San Francisco, Cal 
Leupold & Voelpel, Portland, Ore. 
Pfister, Wm. H., Cincinnati, O. 
Ulmer, J. C., Co., Cleveland, Ohio. 


Weber & Co., F., Philadelphia, Pa. 

White Co., David, Milwaukee, Wis. 

Wissler, A. St. Louis, Mo. 
INSULATING 


MATERIAL 
en Seah s F., Toledo, O “, 
pe ompany, 

2 Schenectady, 


N. Y. 
oWestheghonne Elec. & Mfg. Co., E. . swam Pa. 


Continental Fibre Oo t= - 1. 
Johns-Manville Co., New York. 
Standard Paint Co., ow Yok 


08. 8 Wire & Boston, 
*Westinghouse Blec. “s Mfg. Co., E. Piteebergh, Pa. 


IRON WORK, STRUCTURAL AND ORNAMENTAL 
(See Bridges and Buildings) 


erry Drill Co., New York. 
Buda company, Chicago. ‘ 
Duff wtF y Pittsbureh, Pa. 
Joyce- dland Co., Dayton, O. 
Kalamazoo Railway Supply Co., Kalamazoo, Mich 
Norton, Inc., A. O., Boston, Mass. 
Watson-Stillman Company, New York. 


gt PIPE FORCING 
Co., H. W., Mattoon, Ill 
‘er Mfg. Co. Pittsburgh, Pa. 


JOINTS, renee FE vane 
*Carey Compan 
*Pioneer Asnalt Gon’ Ti. 
Waring- Sbaaese Co., Philadelphia, Pa. 


JOINTS, FLEXIBLE PIPE. (See Flexible Joints.) 


KETTLES, FOR Aare Ale AND TAR _parme 
oBarber Asphalt Paving © Puiladsiphta, P 
0., a. 
*Connery & Co., Inc., i) a 
*Good Roads Co., Kennett Square, Pa. 
*Littleford Bros., Cin: ti, O. 
Macleod Co., Cincinnati, O. 


LATH, METAL 
*Truscon Steel Co., Youngstown, O. 
Berger Mfg. Co., Canton, O 
Consol. Expanded Metal o .. Braddock, Pa. 
Corrugated Bar Co., Inc., Buffalo, N. Y. 
General Fire roofing Co., Youngstown, O. 
Milwaukee rrugating Co., Milwaukee, Wis. 
Northwestern Expanded Metal Co., Chicago, Til. 
Wickwire-Spencer Steel Corp., Worcester, Mass. 


LEADITE 
*Leadite Co., The, Philadelphia, Pa. 
LEAK FINDERS 
*Clark & Co., H. W., Mattoon, Ill. 
*Pitometer Company, New York. 
LETTERS AND FIGURES, METAL 
a! Palls Mes. Stamp. Wks., Niagara Falls, 


LIGHTS, CONTRACTORS 
*General Schenectady, N. Y. 
Carbic Mfg. on Duluth, Minn. 
Macleod , Cincinnati, 0. 


Milburn Co. Alex., Baltimore, 
Prest-O-Lite Co., Inc., New York. 


LIGHTING STANDARDS 
*Clow & 


Sons, J. B., Chicago, Il. 
*Electric Railway Equip. = Cincinnati, O. 


bd Mfg. 
SStawart ao 
Co., +4 Pittsburgh, Pa. 


Md. 


orks, Cin 
Wertinghouse Biee.& Mig. 


"Tene etal Mfg. Co ton; 


* Indicates that the cniieaation carries an advertisement. 


ua Miectro Bleaching 

*Electro Bleaching Gas Co., New York. 
*Hooker Electrochemical Co., New York. 
*Mathieson Alkali Works, Inc., New York. 
*Penna. Salt Mfg. Co., Philadelphia, Pa. 


LOADERS, GRAVEL AND WAGO 


bo. Chicago, Ill 5 

*Lyle Culv. & Rd. uip. Co., 7 Minn. 
Atlas Engineering Co., Milwaukee, 
Barber-Greene Co., Aurora, Ill. 

Bay City Dredge Works, Bay City, Mich. 
Bonney Supply Co., Inc., Rochester, N. Y. 
Gifford-Wood Co., Hudson, RY. 

Jeffrey Mfg. Co., ‘Columbus, oO. 

Link-Belt Co., Chica: o, Ill. 

Portable Mchy. Co., Passaic, N. J. 

Sackett Screen & Chute Co., H. B., Chicago, Ill. 
Sauerman Bros., Chicago, Ill. 

Smith Co., T. L., Chicago, Ill. 


LOCK BAR STEEL PIPE 
*East Jersey Pipe Co., New York 


LOCKERS, STEEL 
*Medart Mfg. Co., Fred., St. Louis, Mo. 
Hart & Hutchinson Co., New Britain, Conn. 


LOCOMOTIVES, INDUSTRIAL 
*Austin Mach. Corp., Chicago, Ill. 
*Koppel Industrial Car & uip. Co., Koppel, Pa. 
*Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 

Baldwin Locomotive Works, Philadelphia, Pa. 
Davenport Locomotive Works, Davenport, Ia. 
Easton Car & Constr. Co., Easton, Pa. 

Lima Locomotive Wks., Lima, oO. 

Milwaukee Locomotive Mfg. Co., Milwaukee, Wis. 
Porter Co., H. K., Pittsburgh, Pa. 

Vulcan Iron Works, Wilkes-Barre, Pa. 
Whitcomb Co., Geo. D., Rochelle, Ill. 


LUMBER, HEAVY CONSTRUCTION 
Brown Co., Portland, Me. 
Crowell & ‘Spencer Lumber Co., Long Leaf, La. 
Great Southern Lumber Co., Bogalusa, La. 
Industrial Lumber Co., Elizabeth, La. 
Long Bell Lumber Co., Kansas Y: Mo 
Sargent Lumber Co., Little Rock, Ark. 
Sterner Lumber Co., Inc., E. J., Newark, N. J. 


LUMBER, METAL 
*Truscon Steel Co., Detroit, Mich. 
Berger Mfg. Co., Canton, O. 
General Fireproofing Co., Youngstown, O. 
National Pressed Steel el Go., Massillon, O. 
Northwestern Exp. Metal Co., Chicago, Ill. 


Bissell Co., F. oO. 
oOenteal Fo _ New York. 
*Clark + H. m, Ill 
*Clow & S —e é. B. Samay Ti 


*Dee Co., cago, Til. 

*8. E. T. Valve myarent Co., New York. 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Sessions Foundry Co., Bristol, Conn. 


METER BOXES 
*Clark Co., H Y~_Bietiosn, Ti. 


*Clow be Ti. 
*Columbian Iron Works, Chattanooga, Tenn. 
*Pittsburgh Be Pittsben Pa. 
*s. E. T. Valve & Myarant Oe. Mew York. 


pene oe a Meter 6 eGo. yee o Fork. 
oUnion Water Meter oo, 3 aetesent tance. 


TESTERS 
*Buffalo Meter Co., Buffalo, %, ¥- 


Wabash, Ind. 
*Mueller Mig. ¢ Co., i Decatur, Il. 
*National Meter Go., New York. 





*Neptune Meter Se New York. 
*Pittsburgh Meter Go., EB. Pittsburgh, Pa. 
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Chain vs Worm 


It is a proven fact that the unsprung weight 
of chain-driven trucks is about one-third 
that of equal capacity worm-driven trucks. 


Official government tests disclosed the verifying fact 
that a 5%4-ton chain-driven truck had only 68% of the 
destructive road-impact of a 3-ton enclosed rear-drive 
truck. This is one of the reasons why the makers of 
the Bull Dog Mack have permanently retained and 
perfected the chain drive. It has made the Mack con- 
spicuously successful in fulfilling municipal require- 
ments everywhere. 


Distinctive Mack engineering features, combined with 
18 basic Mack patents have developed the motor truck 
the world is talking about. 


Capacities 14 to 7% tons—Tractors to 15 tons 


Our latest catalogues, Nos. 13 and 39, contain a detailed 
description of the many exclusive features that have 
made Mack supremacy possible, together with the com- 
plete specifications of every model. Send for them today. 


INTERNATIONAL MOTOR COMPANY, NEW YORK 


|"“PERFORMANCE COUNTS’ 


When writing to advertisers, please mention the C. & E. Guide 
























METERS, WATER & OIL 
*Badger Meter Mfg. Co., Milwaukee, Wis. 
*Builders Iron Fadry., Providence, BR. I. 
*Buffalo Meter Co., "Buffalo, New York. 


*National ieee “hy New York. 

*Neptune Meter Co., BE. Pi 

*Pittsburgh Meter Co., E. Pittsburgh, Pa. 

*Simplex Valve & Meter Co., Philadel; 

*Thomson Meter Co., Broo 

*Union Water Meter Co., Worce: “Mass. 

*Worthington Pump & Mchy. Corp., > hee tun. 
MIXERS, CONCRETE. (See Concrete Mixers.) 
MIXERS, GROUT 

American Cement Mchy. Co., Keokuk, Ia. 

Lakewood magmecttes Co., Cleveland, O 

Union Iron Works, Inc., Hoboken, N. J. 


MIXERS, HOT 
*Barber Asphalt Paving 03 , Philadaiph hia, P 
* r it Pa’ 0. a. 
cReekting Enenine Co., Milwauk 
MIXERS, MORTAR 
*Austin Machinery Corp’n., Chicago, Ill 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 
American Cement Machine Co., Keokuk, Ia. 
Blaw-Knox Co., Pittsburgh, Pa. 
Cc. H. & E. Mfg. Co., Milwaukee, sda 
Knickerbocker Co., Jackson, Mich 
Lansing Co., Lansi ing, Mich. 
Lakewood Engineering Co., Cleveland, Ohio. 
Smith Co., T. L., Chicago, Ill. 
Waterloo Const. Mach. Co., Waterloo, Ia. 
MOTORS, ELECTRIC 
*Allis = Mfg. Co., Milwaukee, Wis. 
*Pairbanks, M Co., Chi - 
*General Electric « Co., Sch Y. 
*Westinghouse Elec. & Mfg. Co., = ittsburen, Pa. 
Crocker-Wheeler Co., Ampere, N. 
Lincoln Electric Co., Cleveland, Ohio. 
Robbins & oS Co., Springfield, O. 
Triumph Electric Co Cincinnati, oO. 
Wagner Elec. Mfg. Co., St. Louis, Mo. 


MOTOR FIRE APPARATUS 
*American- ce Fire 
*Childs Co., O. J., Utica, N. 
*Prospect Mfg. Co., Prospect, Ohio. . 
*Stutz Fire Engine Co., Indianapolis, Ind. 

Ahrens-Fox Fire Engine Co., Cincinnati, O. 
Seagrave Co., Columbus, O 


MOTOR TRUCKS 

*Autocar Co., Ardmore, Pa. 
*Pederal Motor Truck Co., Detroit, Mich. 
*General Motors Truck Co., Pontiac, Mich. 
*International Motor Co., New York 

*Packard Motor Car Co., Detroit, Mich. 
*Selden Truck Corp’n., Rochester, N. Y. 
*Service Motor Truck Go., Wabash, Ind. 
*Tifin Wagon Co., Tiffin, 
*White co ‘Cleveland, Ohio. 

Acason Motor Truck Co., Detroit, Mich. 
Acme Motor Truck Co., ‘Cadillac, Mich. 

All American Truck Co., Chicago, Ill. 
Brockway Motor Truck Co., Cortland, N. Y. 
Clydesdale Motor Truck Co., Clyde, O. 

Denby Motor Truck Co., Detroit, Mich. 

Duplex Truck Co., Lansing, Mie 

Four Wheel Drive Auto Co.. Clintonville, Wis. 
Garford Motor Track Co., Lima, O. 

Gary Motor Truck Co., Gary, Ind. 

Gramm Bernstein Motor Truck Co., Lima, 0. 
Indiana Truck Corp’n., Marion, Ind. 

Jackson Motors Corp’n., Jackson, Mich. 

Kelly Springfield Motor Truck Co., 
Kissel Motor Car Co., Hartford, Wis 
Nash Motors Co., Kenosha. Wis. 
Nelson Motor Truck Co., Saginaw, Mich. 
Pierce Arrow Motor Car Co., Buffalo, N. Y. 
Republic Motor Truck Co., Alma, Mich. 
Ruggles Truck Co., Alma, Mich. 

Sterling Motor Truck Co., Milwaukee, Wis. 
Stewart Motor Corp’n., Buffalo, N. Y. 

Titan Motor Truck Co., Milwaukee, Wis. 
Traffic Motor Truck Co., St. Louis, Mo. 


. Co., Elmira, N. Y. 


Springfield, O. 


, r T : 
irchase 


U. 8S. Motor Truck Co., Cincinnati, O. 
Watson Products Corp’n., Canastota, N. Y. 
Wilson Co., J. C., Detroit, Mich. 

Winther Motor Truck Co., Kenosha, Wis. 


MOULDS, CONCRETE 
Blaw- Knox Co., Pittsburgh, Pa. 
Hydraulic Steelcraft Co., Cleveland, oO. 


oa 

* ber Asphalt Pa Co., Philadelphia, Pa. 
*Barrett Co., New York. 
*Pioneer Asphalt Co., Lawrenceville, Ill. 
*Standard Oil Co. of Indiana, Chicago, Ill. 
*Texas Company, New York. 
Atlantic Refining Co., Philadelphia, Pa. 
Headley Good Roads Co., Philadelphia, Pa. 
Pierce Oil Corp., New York. 
Sinclair Refining Co. 
Standard Oil Co., (La.) New Orleans, La. 
Standard Oil Co., (N. J.) Newark, N. J. 
U. 8. Asphalt Refining Co., New York. 


OIL TANKS 
*Bowser & Co., 8S. F., Fort Wayne, Ind. 
sGhicage Bridge & Iron _—— Chicago, Ill. 
*Connery & Co., Inc., Philadalphia, Pa. 
*Heil Co., Milwaukee, Wis. 
*Pacific Tank & Pipe Co., San Francisco, Cal. 
*Littleford Bros., Cincinnati, O. 
*Pitts h Des Moines Steel Co., Pittsburgh, Pa. 
*United Iron Works, Inc., Kansas City, Mo. 
Biggs Boiler Works Co., Akron, O. 
Chatta. Boiler & Tank Co., Chattanooga, Tenn. 
Chicago Bridge & Iron Works, Chicago, III. 
Dover Boiler Works, Dover, N. J. 
Fouts Co., C. C., Middletown, O. 
Petroleum Iron Works Co., Sharon, Pa. 
Riter-Conley Co., Pittsburgh, Pa. 
Scaife & Sons Co., Wm. B., Pittsburgh, Pa. 
Walsh & Weidner Boiler Co., Chattanooga, Tenn. 
Wayne Oil Tank & Pump Co., Ft. Wayne, Ind. 


PACKING, WATER PIPE 
*Leadite Co., The, Philadelphia, Pa. 
*Union Water Meter —. orcester, Mass. 
*United Lead aa New York. 
Green, Tweed & Co ew York. 


PAINTS, METAL PROTECTION 
Barber halt Paving Co., Philadelphia, Pa. 
oBarrett Co., New York. 
*Dixon Crucible Co., Jos., Jersey om, = 
*Du Pont de Nemours & Co., Inc., E. I. 


et Detroit, Mich. 
Carbolineum Wood Preserving Co., New York. 
Cook Paint Co., Kansas City, Mo. 
Detroit Graphite Co., Detroit, Mich. 
Longman & Martinez, New York. 
Minwax Co., New York. 
Semet-Solvay Co., Syracuse, N. Y. 
Sherwin-Williams — Cleveland, O. 
Sonneborn Sons, Inc., L., New York. 
Standard Paint Co., New York. 

Toch Bros., New tony 


PAPERS, BLUE PRINT AND BROWN PRINT 
Indianapolis Blue Print & Supply Co., In- 
dianapolis, Ind. 


* itiming- 


*AtBarber UILDING, ROOFING, ETC 
*Barber Asphalt Paving Co., , Philadelphia, Pa. 


*0 7,00. Philip, € Cin 
jarey cinnati, O. 
Bird & Son, alpole, Mass. 
ae ae Co., Portlan’ Me. 
drex Feit & Eng. Go., New York. 
Se s-Manville Co 'w., New York. 
National owe ay Co., Tonawanda, N. Y. 
Standard Paper Co., ‘New York. 


PAINS BEAGES, ay ag woop 

public Creosoting Co oungstown, O. 
Ameri«3n Creosote Wks., Inc., New Orleans, La. 
Carbolineum Wood Preserving Co., New York. 
Jennison-Wright Co., Toledo, O. 
Southern Wood Pres. Co., Atlanta, Ga. 
Wyckoff Pipe & Creosoting Co., New York. 


PAVING BRICK 
*Dee Com 


Patton Cla 
Purington 


Patton, Pa. 
aving Brick Co., Galesburg, Til. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 23 
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PAVING MACHINERY 
*Austin Mach. Corp., Chicago, Ill. 
Road Mchy. 


P 
Roller Co., Bprineheld, 
Co.. , Kansas City, Mo. 


Atlas Engineering Co., Milwaukee, 
Cummer & Son Co., F. D., Cleveland, O. 
East Iron & Machine Co., oO. 
Lakewood Engineering Co., Cleveland, O. 
Waterloo Const. Mach. Co., Waterloo, Ia. 


PAVING MATERIALS 
*Barber Asphalt Pa’ Co., Philadelphia, Pa. 
*Barrett Co., New York. 

*Carey Co., Philip, Cincinnati, 0. 

*Standard Oil Co. of ae Chicago, tl. 
*Texas Com tg 
*Warren Bros. » Bosto an? 
Atlantic Refiaing "Co., Philadelphia, Pa. 
Bitoslag Paving Co., New York. 
Standard Oil Co. (N. J.), Newark, N. J. 
Standard Oil Co. (N. Y.), New York. 


PAVING MIXERS. (See Concrete Mixers) 


PAVING TOOLS 
Barber Asphalt Pa 
“Connery & Co., Inc., 
Littleford 3. Co 
Wenn Bros. Co., ey 
Anderson Tool & Sup. <= W. H., Detroit, Mich. 
Kramer Bros. Fdry. Co., Dayton, 
Union Iron Works, Hoboken, N. J. 


PERFORATED METALS 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


PICKS 
Hubbard Co., Pittsburgh, Pa. 
Iron City Tool Works, Pittsburgh, Pa. 
Klein-Logan Co., Pittsburgh, Pa 
Plumb, Fayette R., Philadelphia, Pa. 
Verona Tool Works, Verona, Pa. 
Warren Tool & Forge Co., Warren, O. 
Warwood Tool Co., Wheeling, W. Va. 


Co., Philadelphia, Pa. 
———, Pa. 
._. 


erry Drill Co., New York. 
Browning Co., “Cleveland, 0. 
Clyde Iron Works, Duluth, Minn. 
Industrial Works, Bay City, Mich. . 
Lidgerwood Manufacturing Co., New York. 
MecMyler Interstate Co., Cleveland, O. 
Union Iron Works, Hoboken, N. J. 


PILE HAMMERS, STEAM 
*McKiernan-Terry Drill Co., New York. 
Clyde Iron Works, Duluth, "Minn. 
Nat'l Hoisting Eng. Co., Harrison, N. J. 
Union Iron Works, Hoboken, N. J. 
Vulean Iron Works, Chicago, Ill. 


PILING, INTERLOCKING STEEL 

Carnegie Steel Co., Pittsburgh, Pa. 

Jones & Laughlin "Steel Co., Pittsburgh, Pa. 
Lackawanna Steel Co., Buffalo, » ee A 


PIPE, CAST IRON 
*American Cast Iron Pipe Co., Birmingham, Ala 
*Builders Iron Foundry, Providence, 3 
*Central Foun: Co., New York. 
*Clow & Sons, J. B., Chicago, Til. 
burg Fdry. Co., Lynchburg, Va. 
*U. S. Cast Iron y ab ‘dy. Co., Burlington, NJ. 
*Warren FPdry. & hine Co., New York. 
*Wood & Co., R. D., Philadelphia, ae 
Camden Iron Wks., Camden, N. J 
Fox & Co., John, New York. 
Glamorgan Pipe & Fdry. Co., Lynchburg, Va. 
National Cast Iron Pipe Co., Birmingham, Ala. 


a CORR. METAL. 


‘Newport Co., Newport, Ky. 
"“Onbe Culvert  d Silo Co., Canton, O. 
Hardesty Mfg. Co .. Denver, Col. 


PIPE, LEAD 
*United Lead Company, New York. 


PIPE, REINFORCED CONCRETE 
Lock Joint Pipe Co., E. Orange, N. J.’ 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 26 


PIPE, RIVETED STEEL 
pe eg & oo ti" sew ‘or 
Co., New 
R cincinnati, 
*Pittsburgh Des Moines Steal _ * Pittsbur 
Abendroth & Root Mfg. Co., Newburgh, N. Y. 
American Spiral Pipe Works, Chicago, Ill. 
Blaw-Knox Co., Pittsburgh, Pa. 
Canton Culvert & Silo Co., Canton, O. 
Chatta. Boiler & Tank Co., Chattanooga, Tenn. 
Chicago Bridge & Iron Works, Chicago, Ill. 
Hammond Iron Works, Warren, Pa. 
Hardesty Mfg. Co., R., Denver, Col. 
Littleford Bros., Cincinnati, O. 
Petroleum Iron Works Co., Sharon, Pa. 
Tippet & Wood, Phillipsburg, N. J. 


PIPE, SPIRAL RIVETED 
*Pittsburgh Des Moines Steel Co., Pittsb 
Abendroth & Root Mfg. Co., Newburgh, N. Y. 
American Spiral Pipe Works, Chicago, Ill. 
Blaw-Knox Co., Pittsburgh, Pa. 


PIPE STEEL 
Youngstown Sheet & Tube Co., 

PIPE, WOOD 
*American Wood ripe Co., Tacoma, Wash. 
*Continental Pipe Mfg Seattle, Wash. 


_ Pa. 


Youngstown, O. 


. Co. 
Michigan Pipe Co.. Bay Cit 
Standard Wood Pi 0., Wii 
Wyckoff & Sons Go. A. , Elmira, 


PIPE, WROUGHT IRON 
Byers Co., A. M., Pittsburgh, Pa. 
National Tube Co., Pittsburgh, Pa. 
Reading Iron Co., Reading, Pa. 


PIPE COVERING 
*Carey Co., Philip, Cincinnati, O. 
*Continental Pipe Mfg. Co., Seattle, Wash. 
Pacific Tank & Pipe Co., San 
onedw ‘ood Mfrs. Co. 
Johns-Manville Co., W., New York. 
Keasbey & Mattison Co., "Ambler, Pa. 
Michigan Pipe Co., Bay City, Mich. 
Standard Wood Pipe } Ww lliamsport, Pa. 
Wyckoff & Sons Co., Elmira, N. Y. 


PIPE CUTTERS. (See vat Pipe, Hand.) 


" * Ameri OT Pipe Co., Birmingham, Ala 
can C. I. Pipe Co., " 
*American Pipe Bending Mch. Co., Boston, Mass. 
*Builders Iron Fdry. Co., Providence, BR. I. 
*Central Foundry Co., New York. 
*Clow & Sons, J. B., Chicago, Ill. 


ast tron Pipe Poary. Co., B uae N.J 
nm o., Bur’ n, b 
*Wood re Co., Philadel, hia, P: 

Lunkenheimer . X. ‘Cincinnati, 0. 


PIPE HANDLING MACHINERY 
*Mueller Mfg. Co., H., Decatur, Ill. 
*Taylor Portable Steel Derrick Co., Chicago, Ill. 


PIPE Ley cour ene. Ee 
oDixen Orie ble 00.53 we —s City, N. 
*Leadite Com . Philadelphia, Ps. 
*Pacific Plush Prank Oe go sad Ti. 
Standard Paint Co., New Yor 
Waring-Underwood Co., Philadelphia, Pa. 


PIPE JOINT MATERIAL, CAST . 
Philad 


Hydrotite Co., Boston, Mass. 


PLOWS, CONTRACTORS 
Burch Plow Works Co., a, Seeeiline, oO. 
oHelt Mfg. Co., Peoria, IL 
*Russell Grader Mfg. Co., wg oe Minn. 
American Steel Scraper Co., es ag 
_ Threshing Machine Co., J ’ Racine Wis. 
Deere & Co., Moline, Til. 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
International Harvester Co.. Chicago, Ill. 
Marion Steam Shovel any — on, O. 
Moline Plow Co., Molin 
Oliver Chilled Plow Works, becth Bend, Ind. 
Sidney .- Scraper -. Sidney, O 
Western Wheeled Scra Aurora, IIl. 
Wiard Plow Co., Bata’ 'N. Y. 
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Get This Book— 


saan 


For the designers and builders. of 
America’s highways and byways, 
we have just revised and reissued 
the National Data Book in con- 
venient “handbook” form. 





It contains specifications, best 

practice, tables, etc., of daily use 
to engineers and contractors, 
gathered from active authorities 
on road building. 


Every engineer and contractor 
interested in road construc- 
tion will find indispensable 
tables therein—a post card 
or letter request will bring 
your copy by return mail. 


NATIONAL 
STEEL FABRIC CO. 


909 First National 
Bank Bldg. 


IPTTSBURGH, PA. 
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PLUMBING SUPPLIES 


Glauber Brass Mfg. 
United Brass —— Co., 
Walworth Mfg. 


POLES, PFLAG. 
*Electric Railway Equipment 0Oo., Cincinnati, O. 


POLES, — hee « 
*Electric , Cincinnati, O 
*Pittsburgh a Des a oe Steel oe. Pittsburgh, Pa. 
Blaw- me Co., Pittsburgh, Pa 
Morris Machine Works, Bist ime a Bs 


PORTABLE BUILDINGS 
*Truscon Steel Co., Youngstown, 0 
Blaw-Knox Co., Pittsburgh, Pa. 
Pruden Co., C. D., Baltimore, Md. 


PORTABLE STEEL DERRICKS. 
Steel Portable.) 


PORTLAND CEMENT. (See Cement.) 
POWDER. (See Explosives.) 


PUMPS, AIR LIFT 

oWenthinete Air Rs Co., a lis, Ind. 
& 4" me York. 

"laa pe & —4gh Oe, Battle Creek, Mich. 
American Steam Pump Oo Battle Creek, Mich. 
Cameron Steam Pum Works, A. &., New York. 
Ingersoll-Rand Co., ae’ York. 
McGowan & Co., J Cincinnati, oO. 
Sullivan Machinery oe, Chicago ii. 
Union Steam Pump Co., Battle "Oreck, Mich. 


PUMPS, BOILER FEED 

*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Dayton-Dowd Co., vontncy, 
sDe Laval Steam ee See Co., E. Trenton, N. J. 


0., 
oFairbanke Morse & Co., Chicago, 
*Indiana Air Pump Co., indianepelia Ind. 
*Lea-Courtenay Co., Newark, N. J 
*Midwest Engine Co., indiaiapois, Ind. 
*Yeomans Bros. Co., 
Advance Pump & Com “ x Battle Creek, Mich. 
Buffalo Steam Pump Buffal 0, 
Cameron Steam Pump Works, A. &., New York. 
Dean Bros. Steam Pump Wks., Indianapolis, Ind. 
Gardner Governor Co., Quince 
Goulds Mfg. Co., Seneca Fail, N. 
Morris Machine Works, Baldwinsville, N. Y. 
Murray Iron Works Co., Burlington, Ia 
Scranton Pump Co., Scranton. Pa. 
Vogt Bros. Mfg. Co., Louisville, Ky. 
Warren Steam Pump Co., Warren, Mass. 
Weinman Pump Mfg. Co., Columbus, 0. 


PUMPS, CENTRIFUGAL 

*Allis-Chalmers Mfg. Co., Milwaukee. Wis. 
*Aurora Pump & Mfg. Co., Aurora, IL 

*Clark Co.. H. W., Mattoon, _ 

*Dayton-Dowd Co., Quincy, Ill. 

*Delaval Steam Turbine Co., Trenton, N. J. 
*Pairbanks, Morse & Co., Chicago, Ti. 
*Indiana Air Pump Co. soene, Ind. 
*Lea-Courtenay Co., Newark, i 

*Midwest Engine Co., ~~ LM Ind. 
*United Iron Works Co.. Kansas City, Mo. 
*Worthington Pump & a a New York. 
*Yeomans Bros. Co., Chica, 

American Well Works, yng Ill. 

Barnes Mfg. Co.. Mansfield, 

Camden Iron Works, Camden, N. J. 

Cameron Steam Pump Works, A. 8., New York. 
Domestic Eng. & Pump Co.. Shippensburg, Pa. 
Goulds Mfg. Co., Seneca Falls, N. Y. 

Keystone Driller Co.. Beaver Falls. Pa. 
Manistee Iron Wks., “Manistee, Mich. 

Morris Machine Works. Baldwinsville, N. Y 
Schramm & Son, Inc., Chris. D., Philadelphia, Pa. 
Wheeler Condenser & Eng. Co., Carteret, N. J. 


PUMPS, CONTRACTORS’ 

*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
en Co., 2 ane , TL 
*Pairbanks, Morse ¥: Ce., Cuceee, Ti. 
*Lea-Courtenay Co., Newark, N 


‘Ol eveland, 0... 
. Boston, Mass. 


(See Derricks, 


PUMPS, DREDGING 
*Allis-Ohalmers 


*Midwest Engine Co., Indianapolis, Ind. 
*Standard Scale & Supply Co., nag Pa. 
*Waldo Bros. & Bond Co., Boston, Mass 

American Well Works, Sasete, Ill. 

Barnes _. Co., Mansfield, O 

Cc. H. & E. Mfg. Co., Milwaukee, Wis. 

Cameron Steam Pum Works, A. 8., ag York. 
Emerson Pump & Valve Co., Alexandria, Va. 
Erie Pump & Engine Works, Medina, N. Y. 
Goulds Mfg. Co., vr Falls, N. Y. 
McGowan Co., J. H Cincinnati, oO. 

Morris Machine Works, Baldwinsville, N. Y. 
Pulsometer Steam Pump Co., New York. 
Schramm — a Inc., Chris. 'D., Philadelphia, Pa 
Smith Co., L., Chicago, tl 

Universal + Co., Oshkosh, Wis. 

Van Nouhuys Machine Wks., Albany, N. Y. 
Waterloo Const. Mach. Co., Waterlooo, Ia. 


PUMPS, DEEP WELL 


*Clark Co., H. W., Mattoon, Ill. 

*Cook, A. D., as. Ind. 

*Deming Oo., = S 

*Pairbanks, Morse Oo. , Gnsenae, Til. 
*Indiana Air Pump Oo., Chicago, Ill. 
*Midwest Engine Co., ‘bedente. Ind. 
conan eS Ben Works, Co., Milwaukee, Wis. 

*Uni Kansas Oi \es 
hidvich Pump oo Allentown, 

American Well Works, Aurora, lil. 
Cameron Steam Pump Works, ‘A. 8., Saal York. 
Goulds Mfg. Co., Seneca Falls, N. 
Keystone Driller Co., Beaver Tails Pa. 
Layne & Bowler Co., Memphis, Tenn. 
Weber Subterranean’ Pump Co., New York. 


Mfg. Co., Milwaukee, Wis. 

*Worthingto a 2D. & Meny. Cort PN York. 

() n y. Corp., New Yor 
Aldrich Pump Co., Allentown, Pa. 
American Well Works, Aurora, IIl. 
Buffalo Steam Pump Co., Buffalo, N 4 
Cameron Steam Pump Wks., 8., New “York. 
Domestic Eng. & Pump Co., FT Re Pa. 
Morris Machine Works, Baldwinsville, ~ Y 
Rumsey Pump Co., Ltd., Seneca Falls, N 


PUMPS, GASOLINE AND 


OIL 
*Bowser & Co., 8. P., Fort aren, Ind. 
*Kinney Mfg. Go., Boston, 
*Worthington Pump & Mach. Genp., New York. 


PUMPS, POWER 


*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Dayton-Dowd Co., Quincy, Ill. 
spe L mony | Steam Turbine Co., Trenton, N. J. 
Deming Co., 
Pe gy "Morse & 0 Co., Ohicago, Ill. 
*Indiana Air Pump Co., Indianapolis, Ind. 
*Kinney Mfg. Co., Boston, Mass. 
*Koehring hine Co., Milwaukee, Wis. 
ag jourtena o., Ne N. J. 
*Midwest Baglne Co., Indianapolis, Ind. 
*Nordberg Co., Milwaukee, Wis. 
*Northern Fire Apparatus Co., ‘Minneapolis, Min. 
owe Lead Gemoens, New Yor! 

Pump & Machy. Senn. New York. 
Touma Bros., Chica, ‘0, Il. 
Alamo Iron Works, mn Antonio, Tex. ‘ 
American Steam Pump Co., Battle Creek, Mich. 
American Well Works, Aurora, Ill. 
Barnes Mfg. Co., Mansfield, O. 
Cameron Steam ‘Pump Works, A 8., New York. 
Domestic Eng. & Pump Co., Bhippensbure, Pa. 
Gardner Governor Co., Quincy, 
Gilbert & Barker Mfg. Co.. Srringheld, Mass. 
Goulds Mfg. Co., Seneca Falls, N. Y. 
Ingersoll-Rand Co., New Yor 
Lawrence pa ag Co.. Lawrence, Mass. 
McGowan Oo., J. H., Cincinnati, 0. 
Morris Machine Works, Baldwinsville. N. Y. 
Weinman Pump Mfg. Co., Columbus, O 


JO 


RAIL AND RAIL INTS 
*Zelnicker Supply Co., W., St. Louis, Mo. 


Bethlehem Steel Co., Bethlehem, Pa. 
Cambria Steel Co., Philadelphia. Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 
Easton Car & Constn. Co., New York. 
Hirsch Rolling Mill Oo.. St. Louis, Mo. 
Lackawanna Steel Co., Buffalo, N. Y. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 27 
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ONE OF OUR SALESMEN SAID 


I like to sell our line of Road 

Building and Contractors’ Ma- 

chinery because it is complete, 

and I can always offer the cus- ' , 

tomer just what he wants. "Weight 1000 pounds Blade 
6 ft. long. 





Our line is complete. We furnish portable and stationary 
Rock Crushing Plants in many different sizes. Tandem 
and Macadam Steam Road Rollers. Six different sizes 
of Road Graders. Several types of Road Drags.  Oiling 
Machinery, Heating Kettles, Dump Wagons, Sprinklers, 
Sweepers and Culvert Pipe. 


But,— There is something more 

than a complete line that accounts 

for the popularity of our goods. 

We build high class goods. Sell 

* them at reasonable prices, and we 

<__ =e > give service with every article that 
am Road Roler, goes Out of our plants. 





Monarch Steam Road Roller. 
Made in 10 and 12 ton sizes. 








Champion Crusher, Mounted 


th Elevator, Screen, and 
Ask for Portable Stone Bin. Made in 
catalog ue, many sizes from 50 to 300 tons 


daily cary acities. 





Everything for 
the Road Maker. 


It will interest 
you. 


The Good Roads Machinery Company, Inc. 
821 Bulletin Building, Philadelphia, Pa. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES. 












When writing to advertisers, please mention the C. & E. Guide 
























Natali yn crn 
Vv nere 





Corp’ n., Ay ~~ 


American Hoist * Derrick” Co., St. Pa 
Ball Engine Co., Pa. 

Buckeye Traction ‘Ditener Co., Findlay, O. 
Byers Machine Co., , Ravenn 0. 
Marion Steam Shovel, on: ” Marion, 

Osgood Co., Marion, o., 

Parsons Co., Newton, 

Thew Automatic Sheeot Co., Lorain, 0. 


mL 
Minn. 


RECORD WATER STAGE 
ers Providen BR. 1 
Gurley, W. & L. = Troy, N.Y 


RCING CONCRETE. 
forcements.) 


TERS, PNEUMATIC 
Alliance Machine Co., Alliance, O. 
Chicago Pneumatic Tool Co., New York. 
Cleveland Pneumatic Tool Go., Cleveland, O. 
Hanna Eng. Works, Chicago, tl. 
Helwig Mfg. Co., St. Paul, Minn. 
Independent Pneumatic Tool Oo., Chicago, Ill. 
Ingersoll-Rand Co., New York. 
Watson- Stillman Co., New York. 


BIVETS, BRIDGE AND STRUCTURAL. 
Bolts, Nuts, Eic.) 


mia Wtern Reed Mshy. Co, Chiege 

ustin- lo., Chi 

cGood Resds Machinery Go ~~ delp 
ery Co., Phila Pa. 

*Kinney as, Co., Boston, “Mass. anes 

*Selden Truck Corpn., Rochester, N. Y¥. 

oUniversal Bead Moby. Os., Minow ™ 

0. 

- oe. & Kingston, N. Y. 
Etnyre & Co. E. D., Ore 
Four Wheel Drive Auto ~ 
Huber Mfg. Co., Marion, 0. 


ROAD ROLLERS 
*Austin-Western Road Mchy. Co., Chicago, Ill. 
ss —_ aes Co., Philadelp Pa. 
uffalo —— Roller Co., Springfi oO. 
oy Pe hilad an, 
el} Pa. 
. Kin 


Aultman & Taylor Mach.’ Co. 3 ansfeld, Ohio. 
Case Threshing Machine Co., J. I., Raéine, Wis. 


ROAD AND STREET MACHINERY 
*Acme Road Machinery Co. » Tene, B. N. Y. 
*Austin Machinery Corp’n., 
*Austin-Western Road M = oF icage, Ti. 
*Baker Mfg. Co., panes old, ona 
‘Buffalo 8 ringteld Bauer’ "oo, Springtela, 4, 0 
0, 
& Co , Inc., = 
Co. PP ilad Pa. 
5 eens 


(See 


nm, Til. 
" Clintonville, Wis. 


*Haiss Mfg. Co., Geo., Ne 

*Holt Mfg. Co., Peoria, Il 

*Kinn . Co., Boston, 

*Koehring Machine Co., Milwaukee, Wis. 


*Koppel Ind. Car & 2 Sunes ~ Koppel, Pa. 

*Littleford Bros., Cincinnati, O. 

*Lyle Culv. & Rd. raul. Co., Minnea: Minn. 
x - 0., 


*Russell Minn. 
*Union Iron Prod. a ee East Chicago, Ind. 
= ity, Mo. 


*United Iron Works, 
*Universal a = my .. Kingston, N. Y. 
Adams & Co., ndianapolis, Ind. 
Avery Co., “te. "m. 

Galion Iron Wks. & Mfg. Co., Galion, Ohio. 
Lakewood Engineering Co., Cleveland, oO. 


ROCK CRUSHERS 
*Acme Road Machinery Co., Frankfort, N. Y. 
*Allis-Chalmers Mfg. Co. Milwaukee, is. 
*Austin-Western Road Mchy. Co., Chicago, Til. 
*Good Machinery Co., Philadelphia, Pa. 

*Universal Road Machinery Co., n, N. Y. 

“Gein twine, Toe’ ceetfo stern 

ers ams, Inc., eights, Ill. 

Puller Lehigh Co., Fullerton, Pa. . 

Galion Iron Works Mfg. i Galion, o. 

Jeffrey Mfg. Co.. Columbus, O. 

Link Belt Co., Philadelphia, Pa. 


“Indicates that the manufacturer carries on advertisement. 


(See Concrete Rein- 


McLanahan-Stone Mchy. Co., Hollidaysburg, Ps. 

} Bros. Sag te Pulv. Co., Chicago, Il. 
Smith Co., T. Ill. 

Smith Eng. Works, anaes, Wis. 

Traylor Eng. & Mfg. Co., Allentown, Pa. 

Williams Patent Crusher & Pulv. Co., Chicago, Il. 


ROCK DRILLS. (See Drills, Rock) 


ROOFING, ASPHALT, COMPOSITION, ETO. 
*Barber Asphalt Paving Co., Philadelphia, Pa 
*Barrett Co., New ¥ 
scatey > ‘Go, "PRD, Cincinnati, O. 
*Standard Oil Indiana, Chicago, Til. 
*Texas Co., ew. York. 


American Cement Tile pete. Co., Pittsburgh, Pa. 
Atlantic Refining Co., Phi Hadelphia, Pa. 

Bird & Son, E. le, Mass. 

Edwards Mig. Co., Cincinnati, O. 

Flintkote Con Boston, Mass. 

Johns- Manville Co., H. W., New York. 
Keystone Roofing Mfg. Co., York, Pa. 
Lehon Co., The, “chica 0, Til. 
National Roofing Co., ‘onawanda, =. Be 
Sall Mountain Co., Chicago, Il. 

Sifo Products Co., St. Paul, Minn. 
Sonneborn & Sons, Inc., L., New York. 
Standard Paint Co., New York. 

Western Elaterite Roofing Co., Denver, Colo. 


ROOFING, METAL 
*Truscon Steel Co., Yo wn, O. ; 
American Rolling Mill Co., Middletown, Ohio. 
Berger Mfg. Co., Canton, 'o. 
General Fireproofin Co., Youngstown, O. 
National Metal Roofing €o., Jersey City, N. J. 
Stark Rolling Mill Co., Canton, O 


ROOFING KETTLES. (See Kettles) 


ROPE, MANILA 
American Mfg. Co., Brooklyn, New York. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Carpenter & Co., Geo. B., Chicago, Ill 
Columbian Rope Co., Auburn, Y 
Peoria Cordage Co., Foes Ti. 
a h Cordage Co.. “plymouth, Mass. 
son-Walton Co., Cleveland. o. 
aterbury Co., New York. 


ROPE, WIRE, HOISTING, , ag 

*American Steel & Wire ye 

Broderick & Bascom 4. bo. 8 ais, Mo. 

Leschen & Sons Rope Co., A., St. Louis, Mo. 

MacWhyte Co., Kenosha, Wis. 

Roebling’s Sons Co., J. A. Trenton, N. J. 

Upson-Walton Co., @leveland, oO. 

Waterbury Co., New York. 

Wickwire-Spencer. Stee] Corp., Worcester, Mass. 
RULES, FOLDING 

*Kolesch & Co., N. Y. C. 

Lafkin Rule Go., Saginaw, Mich. 


SASH, ee STEEL. (See Window Frames and 
8 


SAW —, PORTABLE 


*Standar Ss Soe & Supply Co., Pittsburgh, Pa. 
Cc. H. Mfg. - Milwaukee Wis. 
Kniskerbeckor , Jackson, Mich. 

SCA 


RIPIERS 
*Acme Road Machy. Co., Frankfort, N. Y. 
*Austin Western Road itchy. Go. © Cie i 


*Barber Asphalt id Rober , Ba. 
*Buffalo Springneld Roller = Go. Sort Sprineteld, 0 
*Good Roads Machin , Philadelphia, Pa. 

74-4 ya 

*Russell Grader Py inneapets, Minn. 


Galion Iron Works ry ‘Mie. Co. be 
Huber Mfg. Co., Marion, O. 


SCRAPERS, ROAD 
*Acme Road Machy. Co., Prankfort, N. Y. 
*Austin-Western Road Mchy. ae Chicago, Til. 
*Baker Mfg. Oo. Springfield, O 


*Good Roads Mac 
*Lyle Culv. & Rd. 
*Russell Grader Co., eapo! Minn. 

Case ee Ly = o. t Zs Racine, Wis. 

East Iron & Machine Co., 

Galion Iron Works & Mfg. = Gaiien, 0. 


See index facing inside back cover. 29 
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For Pure Water 


Concentrated Filter 
ALUM 


Diminishes the bacteria content 
of municipal water supplies. Pro- 
tects the health of the community. 
Our 22% Al, O; contain’ng 73% 
Aluminum Sulphate is particularly 
effective where turbulent or alka- 
line conditions are prevalent. 
Made especially for mechanical 
filter plants. 


Also made in 16% and 17% strengths. 
Write for prices 


E. 1, du Pont de Nemours & Co., Inc. 


Sales Dept: Acids & Heavy Chemicals Did. 
WILMINGTON, DELAWARE 








© Underwood & Underwood 
When writing to advertisers. please mention the C, & E. Guide 








Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Root Spring Scraper Co., Kalamazoo, Mich. 
Sidney Steel Scraper Co., Sidney, 0. 
Western Wheeled Scraper Co., Aurora, Ill. 


SORAPERS, SELF-LOADING 
*Baker Manufacturing Co., Springfield, Ill. 


8, SAND, GRAVEL AND COAL 
Road Mchy. Co., Chicago, Ill. 
, Geo., New York. 


ti, O 
. Co., Minneapolis, Minn. 
Mfg. Minneapolis, Minn. 

Bartlett & Snow Co., Clevelan L 
Chain Belt Co., Milwaukee, Wis. 
Gifford-Wood Co., Hudson, N. Y. 
Jeffre Es. Co., ‘Columbus, oO. 
Link- 0., Philadelphia, Pa. 
New a Wire Cloth Co., Trenton, N. J. 
Robins Conv. Belt Co., N. Y. 
Sackett Screen & Chute Co.. H. B., Chicago, Ill. 
Webster Mfg. Co., Chicago, Tl. 
Wickwire-Spencer Steel Corp., Worcester, Mass. 


SCREENS, SEWAGE 
*Pacific Flush Tank Co., Chicago, Ill. 
Chain Belt Co., Milwaukee, Wis. 


8 
American Screw Co., Providence, R. I. 
Clark Bros. Bolt Co., Milldale, Conn. 
. Louis Screw Co., St. Louis, Mo. 


SECOND-HAND CONTRACTORS’ MACHINERY 
*Zelnicker Supply Co.:, Walter A., St. ~™ Mo. 
Wickes Mach. Co., Jersey City, N. 


Sg may DISPOSAL APPARATUS 
Dorr Co., The, New York City. 
specific Plush Tank Co., Chicago, Ill. 


SEWAGE PUMPS AND EJECTORS 
*Otterson oy Eductor Co., 8 
*Pacific Flush Tank Co., —~ 
*Yeoman Bros. Co., Chicag 
Erie Pump & Eng. Works. Medina, ms Be 
Walworth Mfg. Co., Boston, Mass. 


eld, O. 


SEWER BLOCKS, SEGMENT 
*McNutt Meter Box Co., Brazil, Ind. . 
American Vit. Products Co., Akron, O. 


Chicago Reinforced Cone. Pipe Co., Chicago, Ill. 


Denver Sewer Pipe & Clay Co., Denver, Col. 
Dickey Clay Mfg. Co., W. S., Kansas City, Mo. 
Macomb Sewer Pipe Wks., Macomb, III. 

Red Wing Sewer Pipe Co., Red Wing, Minn. 


SEWER CLEANING APPARATUS 
*Champion Corporation, Hammond, Ind. 
P. J., New York. 
*Thompson-Fleming Co., Inc., Buffalo, N. Y. 
*Turbine Sewer Machine Co., Milwaukee, Wis. 


SEWER PIPE AND DRAIN TILE 
*Dee Co., Wm. E., Chicago, Ill. 
American Vit. Products Co., Akron, O. 
Blackmer & Post Pipe Co., St. Louis, Mo. 
Denver Sewer Pipe & Clay Co., Denver, Col. 
National Fireproofing Co., Pittsburgh, Pa. 
Robinson Clay Product Co., Akron, O. 


*Bissell Co., F., Toledo, O. 
*Champion ‘Corpn., Hammond, Ind. 
*Turbine Sewer Machine Co., Milwaukee, Wis. 


SHOVELS, ELECTRIC 
Bucyrus Co., South Milwaukee, Wis. 
Marion Steam Shovel Co., Mari rion, O. 
Thew Shovel Co., Lorain, 0 


SHOVELS, GASOLINE 
*Austin Mach. Corp. Chicago, Ill. 
Supericen Steel Dredge = Fort Wayne, Ind. 

rbanks Steam Shovel Co., Marion, 0. 
Marion Steam Shovel Co., Marion, oO. 
Thew Shovel Co., Lorain, 0. 


Purchase 


SHOVELS, HAND 

American Shovel & Stamping Co., jessta, oO. 
Ames & Sons Corp., Oliver R., N. Easton, Mass. 
Chisholm’s Steel Shovel Works, Cleveland, 0. 
Conneaut ee Co., Conneaut, 

Hubbard & C , Pittsburgh, Pa. 

Indiana Shovel Co., New Castle, Ind. 
Pittsburgh Shovel Co., Pittsburgh, Pa. 

Wood Shovel & Tool Co., Piqua, Ohio. 
Wyoming Shovel Works, Wyoming, Pa. 


SHOVELS, STEAM 
*Austin Mach. Corp. Chicago, Ill. 
American Steel Dredge Co., Fort Wayne, Ind. 
Ball Engine Co., Erie, Pa. 
Browning Co., Cleveland, oO. 
Bucyrus Co., "South Milwaukee, Wis. 
Byers Machine Co., F., Ravenna, 0. 
Fairbanks Steam hovel Co., Marion, oO. 
Industrial Works, Bay City,” Mich. 
Keystone Driller Co., Beaver Falls, Pa. 
Marion Steam Shovel Co., Marion, ‘0. 
Osgood a, Marion, O. 
Smith Co., L., Chicago, Til. 
Thew Shovel ‘Co., Lorain, 0. 


SIGNS, STREET AND ROAD 
*Lyle Culv. & Rd. Equip. Co., sapenpetin, Minn. 
*Stewart Iron Works, Cincinna 
*Thompson-Fleming Co., Inc., Biticic, N. Y. 
*Union Iron Products Co., East Chicago, Ind. 
Baltimore Enamel & Novelty Co., Baltimore, Md. 
Flour City Orn. Iron Co., Minneapolis, Minn. 
Lebanon Machine Co., Lebanon, N. H. 
N. Y. Enameled Steel Sign Co., New York. 


SLEEVES, yf + Vane 


falve Co., Troy, N . ¥. 
oSmith Mfg. Co., A. P., East Orange, N. J. 


SLUICE GATES. (See Gates, Sluice.) 


SNOW CLEANING MACHINERY 
*Austin-Western Road Ln hw Chicago, Ill. 
Baker Mfg. Co., Springfield, 
Roads Machinery Co., Philadelphia, Pa. 
onelt Mfg. Co., Peoria, 
Cleveland Tractor Co., Cleveland, o. 
J. T. Tractor Co., Cleveland, O. 
Owensboro Ditcher & Grader Co., Owensboro, Ky. 


SPREADERS, STONE 
*Austin-Western Road Mchy. Co., Chicago, Ill. 
*Burch Plow Works Co., Crestline, O. 


STACKS, STEEL 
*Chicago Bridge & Iron Works, Chicago, Il. 
*Connery & Co., Inc., Philadelphia, Pa. 
*Heil Co., The, Milwaukee, Wis. 
*Littleford Bros., Cincinnati, o. 
Blaw-Knox Co., Pittsburgh, Pa. 
Chatta. Boiler & Tank Co., Chattanoo 
Petroleum Iron Works Co., Sharon, Pa. 
Scaife & Sons Co., Wm. B., Pittsburgh, Pa. 
Walsh & Weidner Boiler Co., Chattanooga, Tenn. 


STANDPIPES, TANKS AND TOWERS 
*Chicago Bridge & Iron Le og Senne, Til. 
*Connery & Co., Philadelphia, P 
Me hg Morse & Co., Chica, cago, Tl. 
*Pacific Tank & Pipe Co., San neisco, Cal. 
*Pittsburgh Des Moines Steel Co., Pittsburgh, Pa. 
*United Iron Works Co., Kansas sas City, Mo. 
Blaw-Knox Co.. Pittsburgh, Pa. 
Caldwell Co., W. E., Louisville, Ky. 
Chattanooga Bir. & Tank Co., Chattanooga, Tenn. 
Eagle Tank Co., Chicago, Il. 
Petroleum Iron Works Co., Sharon, Pa. 
Walsh & Weidner Boiler Co., Chattanooga, Tenn. 


, Tenn. 


STEAM TURBINES 

*Allis-Chalmers Mfg. Be. seitwenteee, Wis. 
*DeLaval Steam Turbin Trenton, N. 
*Westinghouse Elec. & Mfg. Co., E. Pittsburgh Pa. 
Ingersoll-Rand Co., New York. 


STEEL PLATE CONSTRUCTION 
*Ohicago Bridge & Iron Works, Chicago, Ill. 
*Heil Co., The, Milwaukee, Wis. 
*Heltzel Steel Form & Iron Co. ., Warren, O. 
*Littleford Bros., Cincinnati, O. 


* Indicotes thet the menufacturer corries an advertisement. See index facing inside back cover. 31 
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WORTHINGTON SINGLE 
POWER DRIVEN “FEATHER” 
VALVE AIR COMPRESSOR 


“FEATHER’ Valve insures 


(REG. U. 8. PAT. OFF.) 


machine efficiency 


S MR. NAT EMERSON, of the Standard 
Carbonic Co., writes to his Cincinnati office 
concerning the original “FEATHER” Valve 
equipment in the first “FEATHER” Valve 
Compressor turned out by Worthington. 
“*... These have been in service about five years 
and two months and you will note are still in 
good shape.” 


“This Compressor, as you know, has been very 
satisfactory and was instrumental in selling a 
similar one to the Peabody Hotel of this city, and 
several to the I. C. shops here in Memphis.” 


All Worthington Gas and Air Compressors, 
Snow type Oil and Gas Engines and the mam- 
moth Worthington All American designed Ma- 


ae a a rine Oil Engine are “FEATHER” Valve equip- 


Werte Een. Water ped—very pertinent reason why Worthington 
ee!s, Air Compressors, icient. 
bt ae Ah ng | aa apparatus has proved so successfully efficient. 

Oil Engines. 


Other Worthington Products 


WORTHINGTON PUMP & MACHINERY CORPORATION 
Executive Offices: 115 Broadway, New York City 
Branch Offices in 24 Large Cities 














P UMPS—COMPRESSORS~CONDENSERS—OIL ai Gas ENGINES—METERS—MINING-ROCK CRUSHING & CEMENT MACHINERY 


WORTH IN NGTO N 


When writing to advertisers, please mention the C. & E. Guide 








*Pittsburgh Des Moines Steel Co., Pitts 
Bethlehem Steel Bridge Co., Bethlehem, 
Biggs Boiler Wks., Akron, o. 

Birmingham Steel’ Corp., Birmingham, Ala. 
Blaw-Knox Co., Pittsburgh, Pa. 

Chatta. Boiler & Tank Co., Chattanooga, Tenn. 
McClintic-Marshall Co., Pittsburgh, Pa. 


oo 
urchase 


TANKS, WOOD 
*Pacific Tank & Pipe Co., San Francisco, Cal. 
Caldwell Co., W. E., Louisville, Ky. 
Davis Co., G. M., Palatka, Fila. 
Eagle Tank Co., Chicago, Ill. 
Hauser-Stander Tank Co., Cincinnati, O. 
Kalamazoo Tank & Silo Co., Kalamazoo, Mich. 


Pennsylvania Bridge Co., Beaver Falls, Pa. National Tank & Pipe Co., Portland, Ore. 
Petroleum Iron Works Co., Sharon, Pa. Redwood Manufacturers Co., San Francisco, Calif. 
Riter-Conley Co. Pittsburgh, Pa. Scaife & Sons, Wm. B., Oakmont, Pa. 

Scaife & Sons, ‘Wm. B., Pittsburgh, Pa. Stearns Lumber Co., A. T., Boston, Mass. 

Toledo Bridge & Crane’ Co., Toledo, O. U. 8. Wind Engine & Pump Co., Batavia, Ill. 
Union Iron Works, Hoboken, N. % Wendnagel & Co., Chicago, Ill. 

Vulean Iron Works, Jersey City, N. J. 

Walsh & Weidner Boiler Co., Chattanooga, Tenn. —— WAGONS 


Acme Road Mach. Co., Frankfort, N. Y. 
STOKERS, MECHANICAL 


*Westinghouse Elec. & Mfg. a, E. Pittsburgh, Pa. TAPES, STEEL AND METALLIC 
Babcock & Wilcox Co., N. . 0. *Kolesch & Co., New York. 
Dietzgen Co., Eugene, New York. 
STREET LAMPS Keuffel & Esser Co., Hoboken, N. J. 
*Electric Railway uipment Co., * en oO. Lafkin Rule Co., Saginaw, Mich. 
*General Elec. Co., eee, © a Starrett, L. S., Athol, Mass. 


Chicago 

J Blec. & BM & Bite Go, , BE. ” paceman Pa. AR 

Union Metal Mfg Co *Barrett Co., New York. 

5 ap ROAD SIGNS. (See Signs, Street TAR KETTLES. (See Kettles) 
and Road. 

TIES, STEEL 

STREET CLEANERS AND FLUSHERS Carnegie Steel Co., Pittsburgh, Pa. 
*Austin-Western Road see. Co., Chicago, Ill. 
*Autocar Co., Ardmore, TIRES, RUBBER. (For Motor Trucks.) 
*Elgin 'n., "| York. ber 
reg oe ~~ &-- ck Oe ss ‘oit, Mich. 

chinery Co., Philad = Pa. * eo & Rubber Co. 

sMunicipal Supp *Kelly Springield Tire Co., New York. 
*Rochester Can Rochester, N. *U. Tire Co., New York. 
*Service Motor Truck Co., Wa d. Gocdrieh Rubber Oo., B. F., Akron, O. 
*Thompson-Fleming Co., = » Buff 
*Tifin Wagon Co. TOOL HOUSES, PORTABLE STEEL 
a , chy. do mao *Littleford Bros., Cincinnati, O. 
Whi e. 
Etnyre & Oo, E. D. Oregon, Til. TOWERS (See Standpipe Tanks and Towers) 


Four Wheel Drive A i i i is. INDUSTRIAL 
e Auto Co., Clintonville, Wis TRACKS, Us AND PORTABLE 
STRUCTURAL, STEEL AND IRON. (See Bridges *Koppel Ind. Car & Equipment Co., Koppel, Pa. 
and Buildings) Chase Fdry. & Mfg. Co., Columbus, O 
Easton Car & Constn. Co., New York. 
STUMP PULLERS Lakewood Engineering Co., Ceveland, O. 
ae & Co., H. L., Westerville, O. Light Railway Equipment Co., Philadelphia, Pa. 
enter ac Co., Geo. B., Chicago, Ill. 
Clyde Iron Works, Duluth, Minn. TRACTORS 
Sows & Valentine, Roslyn, L. I. *Allis-Chalmers Mfg. Co. ag 
Thomas Elevator Co., Chicago, Ill. ~ *American-La France Fire aig N. ¥. 
*Dayton-Dowd Co., Quincy, 
SURVEYORS’ INSTRUMENTS. (See Instruments.) *Pairbanks, Morse & Fy Chicago, Ii. 


TABLES AND BOARDS, DRAWING. (See Draw- *Holt Mfg. Co., Peo 


Im. 
, *Selden Truck Corpn., Rochester, N. Y. 
ing Materials.) *Service Motor Truck Co., Wabssh, Ind. 
TAMPING MACHINES *White Company, The, Cleveland, O J 
*Pawling & Harnishfeger Co., Milwaukee, Wis. Advance-Rumely Thresher Co., Laporte, Tad. 





Waterloo Const. Mach. Co., Waterlooo, Ta. 


TANKS, AIR COMPRESSOR 
Chicago Bridge & Iron Works, Cia, Til. 
& Co., Inc., Philadelphia, P: 
oHell Co., Milwauk ee, Wis. 
*Indiana Air Pump Co., Indianapolis, Ind. 
*Littleford Bros., Cincinna’ 
apittsburgh- +: Moines Steel So., Pittsbur; Yor Pa. 
*Wo n Pump & see. Corp., won ork. 
Abendroth & Root Mfg. Co., New York 
Biggs Boiler Wks., Akron, 0: 
Ingersoll-Rand Co., New York. 
National Tube Co., Pittsburgh, Pa. 
Petroleum Iron Works Co., Sharon, Pa. 
Scaife & Sons Co., W. B., Pittsburgh, Pa. 
Westinghouse Tract. Brake Co., Wilmerding, Pa. 
TANKS, OIL. (See Oil Tanks.) 
TANKS, STEEL 
*Chicago Bridge & Iron Works, Gatmes, Til. 
*Connery & Co., Inc., Philadelphia, P 
*Heil Co., Milwaukee, Wis. 
*Littleford Bros., Cincinnati, O. 
*Pittsburgh-Des Moines _— Co., Pittsburgh, Pa. 
Biggs Boiler Wks., Akron, 0. 
Caldwell Co., W. E., Louisville, Ky. 
Chatta. Boiler & Tank Co., Chattanooga, Tenn. 
Columbian Steel Tank Co., Kansas City, Mo. 
Hardesty Mfg. Co., R., Denver, Co 
Petroleum Iron Works Co., Sharon, Pa. 
Scaife & Sons, Wm. B., Oakmont, Pa. 


Avery Co., Peoria, Ill. 

Bates Machine & Tractor Co., Joliet, Ill. 

Best Gas Traction Co., C. L., San Leandro, Cal. 
Case Threshing Machine Co., J. I., Racine, Wis. 
Clark Tructractor Co., Chicago, Ill. 

Cleveland Tractor Co., Cleveland, O. 

Dart Truck & Tractor Corp., Waterloo, Ia. 
Four Wheel Drive Auto Co., Clintonville, Wis. 
Hart-Parr Co., Charles City, Iowa. 

Huber Mfg. Co., Marion, O. 

Milwaukee Locomotive Mfg. Co., Milwaukee, Wis. 
J. T. Tractor Co., Cleveland, O. 

Oliver Tractor Co., Knoxville, Tenn. 

Watson Products Corp., Canastota, N. Y. 


TRAILERS FOR MOTOR TRUCKS 


*Arcadia Trailer Corp., Newark, N. J. 
*Lee Trailer & Body Co., Chicago, Ill. 
Eagle Wagon Works, Auburn, N. Y. 
Highway Trailer Co., Edgerton, Wis. 

Troy Wagon Works, Troy, O. 

Watson Products Corp’n., Canastota, N. Y. 


TRAILERS, INDUS 


TRIAL 
*Lee Trailer & Body Co., a= Cofembr: 
Chase Fdry. & Supp! umbus, O 
Electric Wheel Co., 

Lakewood Engineering oo "cioveland, oO. 


TRAMWAYS, AERIAL WIRE RC 


PE 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 83 
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IT SAVES ITS PRICE 


Attached to your trucks, 
the Burch Stone Spread- 
er will pay for itself in 
a few weeks in money. 
In the saving of worry 
over men, speed of oper- 
ation and _ superiority 
of the job, it saves as 
much more. 


THE BURCH STONE 
SPREADER 

has been thoroughly 

proved by contractors 

as a labor and money 

Saver necessary in these times of rising costs. Let us tell you of their experiences 

and give you particulars of its advantages and construction. 


Dept. K-1 THE BURCH PLOW WORKS COMPANY Crestline, Ohio 




















Any truck dealer or manufacturer can give you 
information on a complete outfit. 


We will send catalog and data to all interested. 


MUNICIPAL SUPPLY COMPANY 


STREET FLUSHING AND SPRINKLING EQUIPMENT 
SOUTH BEND, INDIANA 





When writing to advertisers, please mention the C. & E. Guide 




















Where 1 


. Co., Milwaukee, Wis. 
. Schenectady, N 
Mich. 





TRANSFORMERS 
*Allis-Chalmers Mf 
*General Electric 
*Kuhlman Electric Co., Bay City, 
*Westinghouse Elec. & Mfg. Co., 


TRANSITS AND LEVELS. (See Instruments.) 


TRANSMISSION MACHINERY, POWER 
*General Electric Co., Schenectady, N. Y. 
Dodge Mfg. Co., Mishawaka, Ind. 
Link Belt Co., Chicago, Ill. 
Webster Mfg. Co., Chicago, III. 
Weller Mfg. Co., Chicago, Il. 


TREADS, SAFETY 
American Mason Safety Tread Co., 
Concrete Steel Co., New York. 
Irving Iron Works, Long Island City. 


TRENCH EXCAVATORS, (see Excavators, Ditch & 
Trench) 


TRUCTRACTORS 
Clark Tructractor Co., 


TURBINES 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*De Laval Steam Turbine Co., Trenton, N. J. 
*General Electric Co., Schenectady, N. Y. 
*Midwest Eng. Co., Indianapolis, Ind. 
* Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
Ingersoll-Rand Co., New York. 


VALVES, GATE AND INDICATOR POSTS 
*Crane Company, Chicago, Ill. 
*Eddy Valve Co., Waterford, N. Y. 
*Kennedy Valve Mfg Co., Elmira, N. Y. 
*Ludlow Valve Co., Troy, N. Y. 
*Norwood Engineering Co., Florence, Mass. 


Boston, Mass. 


Chicago, III. 


*Pratt & Cady Co., Inc., Hartford, Conn. 
*Rensselaer alve Co., Troy, N. 

*Smith Mfg. Co., A. P., East Ora ° N. J. 
*Wood & R. D., Philadelphia, 


Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Darling Valve Mfg. Co., "Williamsport, Pa. 
Fairbanks Oo., The, New York. 

Iowa Valve Co., Oskaloosa, Ia. 

Lunkenheimer Co., Cincinnati, O. 


VALVE BOXES AND HOUSINGS 
*Central Foun Co., New York. 
*Clark Co., H. W., Mattoon, Ill. 
*Clow & Sens, J. B., Chicago, Ill. 
*Columbian Iron Works, Chattanooga, Tenn. 
*Eddy Valve Co., Waterford, We Se 
*Kennedy Valve Mfg. Co., Elmira, N. Y. 
*Ludlow Valve Co., Troy, ae: Be 
*Mueller Mfg. Co., Decatur, Ill. 
*Pratt & Cady Co., Inc., Hartford, Conn. 
*Rensselaer Valve Co., Troy, N. Y. 
*S. E. T. Valve & Hydrant Co., New York. 
*Smith Mfg. Co., A East Orange, N. J. 
*U. S. C. Ir. Pipe & Pary. Co., Burlington, N. J. 
*Wood & Co., RB. D.. Philadelphia, Pa. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Darling Valve Mfg. Co., Williamsport, Pa. 
Fairbanks Co., The, New York. 
Iowa Valve Co., Oskaloosa, Ia. 


VENTILATORS 
American Blower Co., Detroit, Mich. 
Edwards Mfg. Co., Cincinnati, O. 
Milwaukee Corrugating Co., Milwaukee, Wis. 


WAGONS AND TRUCKS 
*Lyle Culv. & Rd. Equip. Co., Minneapolis, Minn. 
*Russell Grader Mfg. Co., eapolis, Minn. 
*Tiffin Wagon Co., Tiffin, O. 
*White Company, The, Cleveland, O. 
Eagle Wagon Works, Auburn, N. Y. 
Troy Wagon Works, Troy. 0. 
Watson Products Corp’n., Canastota, N. Y. 


Western Wheeled Scraper Co., Aurora, Ill. 
WAGON LOADERS. (See Loaders, Gravel and 
Wagon) 
WALLBOARD 


*Carey Co., Philip, Cincinnati, Ohio. 
Beaver Board Companies, Buffalo, 
Bird & Son E. Walpole, Mass. 
Cornell Wood Products Co., Chicago, Ill. 
Haverhill Box Board Co., Haverhill, Mass. 
McAndrews & Forbes Co., New York, N. Y. 
Plastergon Wallboard Co., Buffalo, N. Y. 
Upson Co., The, Lockport, N. Y. 

Minneapolis, Minn. 


N. Y. 


Waldorf Paper Products Co., 
* Indicates that the manufacturer carries an advertisement. 
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E. Pittsb’gh, Pa. 








WALL TIES 
*Niagara Falls Met. Stamp. Wks., Niagara Falls. 
Berger Mfg. Co., Canton, O. 
Milwaukee Corrugating Co., Milwaukee, Wis. 


WATER MAIN CLEANING 
*National Water Main Cleaning Co., New York. 


WATER MAIN TAPPING MACHINES 
*Mueller Mfg. Co., H., Decatur, Ill. 
*Smith Mfg. Co.. A. P., E. Orange, N. J. 


WATER METERS. (See Meters, Water and Oil.) 


WATERPROOFING COMPOUNDS AND MATERIAL 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Barrett tm mgt New York. 

*Carey Company, Philip, Cincinnati, O 

*Standard Oil Co. of Indiana, Chicago, Ti. 

*Texas Company, New York. 

*Truscon Steel Co., Youngstown, O. 

Anti-Hydro Waterproofing Co., New York. 
Atlantic Refining R Philadelphia, Pa. 
Carbolineum Wood Preserving Co., New York. 
General Fireproofing Co., Youngstown, O. 
Granitex Corp., New York. 
Minwax Co. The, New York. 
Sonneborn Bons,’ Inc., New York. 
Standard Paint Co., New York. 

Toch Brothers, New York. 


WATER PURIFICATION 
*Clow & Sons, J. B., Chicago, Il. 
*Electro Bleaching Gas Co., New York. 
*Hooker Electrochemical Co., New York. 
*Mathieson Alkali Works, Inc. -. New York. 
*Norwood Eng. Co., Rtgs Mass. 
*Penna. Salt g. ey wg Pa. 
*Pittsburgh Filter a ‘Bng. Co., Pittsburgh, Pa. 
*R. U. V. Company, New York. 
*Wallace & Tiernan Co., , San, New York. 
Permutit Co., New Yor 
Scaife & Sons Co., wae B., Pittsburgh, Pa. 


WATER REGULATORS 
*Mueller Mfg. Co., Decatur, Ill. 
*Pacific Flush Tank Co., Chicago, IIl. 
*Union Water Meter Co., Worcester, Mass. 


WATER SOFTENERS 
*N. Y. Continental Jewell Filtr. Co., Nutley, N. J. 
*Pittsburgh Filter & Eng. Co., Pittsburgh, Pa. 
American Water Softener Co., Philadelphia, Pa. 
Borromite Co., Chicago, Ill. 
International Filter Co., Chicago, Il. 
Permutit Company, New York. 
Refinite Co., Omaha, Neb. 
Roberts Filter Mfg. Co., Derby, Pa. 
Scaife & Sons, W. B., Pittsburgh, Pa. 


WATER WHEELS 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Leffel & Co., Jas., Springfield, 0. 
Pelton Water Wheel Co., San 7 ~ or Cal. 
Smith Company, 8. Morgan, York, 


WELDING APPARATUS 
*General Electric Co., Schenectady, N. Y. 
Milburn Company, Alex., Baltimore, Md. 
Oxweld Acetylene Co., Newark, J. 


WELL-DRILLING MACHINES 
American Well Works, Aurora, III. 
Keystone Driller Co.. Beaver Falls, Pa. 
Leidecker Tool Co., Marietta, Ohio. 
Loomis Machine Co., Tiffin, O. 
Sanderson Cyclone Drill Co., Orrville, 
Sparta Iron Wks. Co., Sparta, Wis. 
Star Drilling Machine Co.. Akron, O. 
Williams Bros., Ithaca, N. Y. 


WHEELBARROWS 
*Standad Scale *& Supply Co., 
Akron Cultivator & Mfg. Co., | ae 
Jackson Mfg. Co., Harrisburg, P 
Kilbourne & Jacobs Mfg. Co., denies, oO. 
Lansing Co., Lansing, Mich. 
Sidney Steel Scraper Co., Sidney. 0. 
Sterling Wheelbarrow Co., Milwaukee, Wis. 
Toledo Wheelbarrow Co., Toledo, O. 


WINDOW FRAMES AND SASH. (Metallic.) 
International Steel & Iron Co.. Evansville, Ind. 
Lupton’s Sons Co., David, Philadelphia, Pa. 


See index facing tside back cover. 35 
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The Mathieson Alkali Works, Iie. 


General Offices 
25 WEST 43rd STREET 
WORKS New York City WORKS 


Niagara Falls, N. Y. Saltville, Va. 


EAGLE-THISTLE BRAND OF PRODUCTS 
LIQUID CHLORINE 


Pure, anhydrous, for use with any control apparatus, 
specially packed for Water Works’ use in improved and 
convenient cylinders, 105, 150 lbs., and 2000 Ibs. 

We can make prompt and regular shipments and shall be 
pleased to quote for spot and contract deliveries. 

Our Gray Cylinders are devoted exclusively to Water 
Works Service. Insist upon the GRAY. 


CHLORIDE OF LIME 


In 225, 300, 450 and 750-lb. drums. Strongest, quickest- 
settling, most uniform and reliable. Special Drums for 


export. 











SODA ASH 


In barrels or bags. Our 58% light ash is uniformin strength 
and purity and has no equal as a water softener. 





If you have a problem to solve advise us and get the 
advantage of the services of our Technical Department. 


HHL. 00 TMT 


SMMMUAUTONTINLIE TN TUE 


We Specialize 


in the manufacture of Water 
Sterilizing Apparatus and 
are prepared to handle any 
water purification problem 
that may be presented. 


Portable units of apparatus to sterilize 
drinking water by LIQUID CHLORINE 
(The 100% Sterilizing Agent) are much 
used at Constrection Camps. 





Domestic sewage, Tannery and other 
trade wastes are frequently treated by 
processes using our apparatus, and in 
the purification of swimming pools, and 
the water supplies of railroads and various 
industries it is an important factor. 


W. & T. Chlorinator Type MSA. 
We publish an interesting series of bulletins which will be sent on request 


Wallace & Tiernan Co., Inc. 


349 Broadway, New York 
Philadelphia Chicago San Francisco Dallas Pittsburgh KansasCity Atlanta 


When writing to advertisers, please mention the C. & E. Guide 
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WIRE AND CABLE 
*American Steel & Wire Co., Chi ti. 
*General Electric Co., Schenectady, = 4 


*Habirshaw Elec. Cable Co., Inc., N. ¥. C. 

*Hazard Mfg. Co., Wilkesbarre, Pa. 

*Simplex Wire & Cable Co., Boston, Mass. 
Maecwhyte Co., Kenosha, Wis. 

Roebling’s Sons Co., J. A., Trenton, N. J. 

Tubular Woven Fabric Co., Pawtucket, R. I. 

Waterbury Co., New York. 


WIRE GLASS 
Mississippi Wire Glass Co., 


MESH REINFORCEMENT 
*American Steel & Wire Co., Chicago, Ill. 





New York. 


Wickwire-Spencer Steel Corpn., Worcester, Mass. 


WOOD PESERVATIVES 
*Barrett Company, New York. 
*Republic Creosoting Co., Indianapolis, Ind. 
Carbolineum Wood Preserving Co., New York. 
Ohio Wood Preserving Co., Pittsburgh, Pa. 


CHES 
Erie Tool Works, Erie, Pa. 
Greene, Tweed & Co., New York. 
Loweli Wrench Co., Worcester, Mass. 


* Indicates that the manufacturer carries an 
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YOUR CO-OPERATION NEEDED 


It is our desire to make our clas- 
sified list a complete and reliable 
one. In case you are using any 
material or equipment in your 
work which you do not find listed 
in the preceding pages, we would 
appreciate your informing us 
about it. 


CONTRACTORS’ & ENGINEERS’ 
PURCHASING GUIDE 
154 NASSAU ST., NEW YORK 











advertisement. See index facing inside back cover. 





SOUTHERN CLAY 
MFG. CO. 


James Building 
CHATTANOOGA, TENN. 





Annual Capacity: 
Thirty Million Paving Blocks 


Manufacturers of 


WIRE-CUT-LUG BLOCKS 
DUNN PATENT 








The ELGIN Line 


MOTOR DRIVEN STREET CLEANING 
MACHINERY 


ELGIN SALES CORPORATION 


501 Fifth Avenue 1340 Old Colony Bldg. 


arvia 
Preserves Roads 
Prevents Dust~ 


TS Tarvia Service Department offers a 
mighty helpful service to road engineers, 
contractors and city authorities. It is 
manned by highway engineers of long ex- 
perience, and provided with special appara- 
tus of various kinds for handling Tarvia 
to the best possible advantage. 








TARCO POURING POTS 


Patrolman Kettles 
Street Cans 

Can Carriers 
Street Cleaners 
Asphalt Pumps 
Joint Fillers 


Catalog 
on application 


TARRANT MFG. CO. 


SARATOGA SPRINGS NEW YORK 


NEW YORK CHICAGO 
. U.S. A. 
| 


al 








In many sections of the country we can 
provide automobile-tank service that brings 
the Tarvia hot from the works or from the 
tank-cars and delivers it on the job promptly 
and economically. 


If you want real co-operation and service in 
your road work, call on the Tarvia Depart- 
ment of our nearest office. 


The Gavel Company 


New York Chicago Philadelphia 
Boston St. Louis Cleveland 
Cincinnati Pittsburgh Detroit 
New Orleans Dallas Kansas City 


Minneapolis Salt Lake City 
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Jointer 








Portable 
Woodworking Mills 


—are mills that appeal to the real me- 
chanic. 


The main frame, made of heavy steel vertical 
angles, is firmly bolted to the machined semi-steel 
solid table top. The saw, not the table, is raised 
or lowered, instantaneously. With this construe- 
tion, the main bearing is cast in a solid yoke, 
making it impossible for the bearing to get out of 
alignment. 


A 8 H.P. Fairbanks Morse Kerosene Engine, 
noted for its economy and reliability, supplies the 
power. It is placed directly behind the. table, 
where it is easily accessible. 


Like all Ransome equipment, Ransome Portable 
Woodworking Mills are very complete: 
Twelve-inch rip and cross-cut saws are fur- 
nished with each mill. Other attachments in- 

. clude ajointer, boring attachment, disk sander, 
emery wheel, sticker head, mortising attach- 
ment, jig saw, wood lathe, and dado head— 
equipment to take care of any woodworking 
job that may come up. 

Boring Ransome Portable Woodworking Mills have the 

Attachment same perfection of detail and ruggedness in ser- 

vice that makes Ransome Concrete Equipment 

standard with America’s biggest contractors. 


WRITE FOR RANSOME BULLETIN No. 301 


Ransome Concrete Machinery Co. 
1772 Second Street, Dunellen, N. J. 


Manufacturers of Mixers, Pavers, Pneumatic Mixers, Chuting 
Plants, Hoist Buckets, Bins, Cars, Carts, Ere. 





Disk Sander 


wee 
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CAST IRON PIPE 


TYPES FOR 


Bell and Spigot Water mains 
Flanged Steam mains 


Plain End Gas mains 
Flexible Joint Submarine lines 


FITTINGS 


Bell and Spigot Water 


Flanged Steam 
Special Gas and Oil 


CASTINGS 


Chemical Hydraulic 
Sugar House Machinery 
Semi-steel Railroad 


Send for descriptive literature. 


United States Cast Iron Pipe & Foundry Co. 
General Office, Burlington, New Jersey 


Sales Offices: 


Philadelphia, 1421 Chestnut St. Pittsburgh, Henry W. Oliver Bldg. 

hicago, 122 So. Michigan Blvd. St. Louis, Security Bidg. Buffalo, 957 E. Ferry St. 
San Francisco, Monadnock Bldg. New York, 71 Broadway. Cleveland, r1s0 E. 26th St. 
Dallas, Tex. Scollard Bldg. Birmingham, Ala., American Trust Bidg. Minneapolis, Plymouth Bld-. 
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Engineering and Constructing Organization 
for Rapid Work 


By I. W. McConnell 


Vice-President, Dwight P. Robinson € Co., ‘Incorporated 


VERY engineering enterprise in its de- 
velopment goes through some process 
resembling the following: 
; First, the conception or vision of the need. 
Second, the preliminary study to develop the 
general facts, including rough estimates of 


cost. 

Third, the business consideration as to 
feasibility, ending in rejection, or in postpone- 
ment, or in decision to proceed with the enter- 
prise, or to investigate more thoroughly. 

Fourth, the decision to proceed having been 
reached, construction is ordered. 


Once the construct'on decision ‘is made, it 
is usually economical to push the construc- 
tion work at the highest rate which physical 
limitations will permit. The value of speed 
may be gauged roughly from savings or 
gains to be made on three factors, to wit: 


1. Carrying charges on the preliminary in- 
vestment, which preliminary invest- 
ment frequently may be deferred, 
either wholly or in part, to a later 
date if it is known that the construc- 
tion period can be shortened. This 
investment will consist of real estate, 
franchises, permits, etc. In certain 
types of enterprises this portion of 
the investment may be as much as 
half of the total cost, and the saving 
may be proportionate. 

2. Carrying charges on funds required for 
construction. This may be assumed 
for convenience as the interest on the 
construction cost for one-half the con- 
struction period at the rate paid for 
the money. 

3. Operating revenue arising from the use 
of the facility will presumably start 





as soon as the construction work is 
completed. In some cases operating 
revenue begins prior to total comple- 
tion; that is, as soon as usable por- 
tions are finished, as in the case of 
storage warehouses or office buildings. 
By whatever time any predetermined 
construction program can be short- 
ened, the corresponding operating 
revenue can be counted as clear gain. 

Of these gains the first one is the least 
tangible and is not determinable in a definite 
way for the purposes of this discussion. 
Each case will be a law unto itself in this 
respect. It is real, however, and should not 
be regarded purely as a theoretical advan- 
tage. 

The second gain is tangible and suscept- 
ible of accurate determination. For ex- 
ample, a construction program requiring 
normally two years for completion and 
utilizing 6 per cent money would save in 
interest about 3 per cent on the construc- 
tion cost if the construction program could 
be shortened to one year. 

The third gain, from operating revenue, 
is the most tangible and usually the largest 
in amount. 

To illustrate, we may look into the case 
of a steam power station to be built to sup- 
ply a growing load and to replace less effi- 
cient capacity in older plants. The capacity 
of the new plant may be 50,000 kw., its cost 
estimated at $6,000,000. Its annual output 
may be 240,000,000 kw. h. per year, of 
which 100,000,000 kw. h. may be load taken 


| 
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off the older machinery at a net saving in 
generating cost of three-quarters of a mill 
per kw. h., and the balance may represent 
the growth in load sold at a net profit to 
the station of one-half cent per kw. h. The 
time for preparing plans and build'ng such 
a station, under ordinary routine, might be 
24 months. If the t'me from the date of 


the appropriation of money can be reduced 
to 15 months, the savings may be considered 


as follow Ss: 


estate, fran 


l Carrying charge on real 
intangible 


chises, etc , , ; 
», Interest on construction funds 
$6,000,000 at 6% for 4% months. 
Production in 9 months— 
75,000,000 kw. h. 4-mill 
105,000,000 kw. h. 5 mills 


$135,000 
56,250 


525.000 


Total gain $716,250 


It may be admitted, to eliminate argu- 
ment, that rush work costs more than work 
carried on more deliberately. There is, of 
course, some rate of speed on every job 
which marks the limit of rational cost, but 
that rate is usually much higher than people 
imagine, and such losses as do occur legiti- 
mately are largely offset by reduced costs 
of the overhead and supervisory items of 
expense. There are many elements which 
enter into the costs, and frequently the ten- 
dency is to load the sins of all upon the 
speed element. 


To Insure Continuous Progress 


One of the most important elements in 
any construction program is that of co- 
ordinating the various portions to give 
logical progress without breaks in the con- 
tinuity of operation or undue interference 
by the later items of the work with earlier 
This implies control from start to 
finish of the supply of material and equip- 
ment to be built into the structures and of 
the labor and equipment necessary for the 
construction work at its various stages. The 
old-fashioned axiom of “a place for every- 
thing and everything in its place” is as good 
a general statement of the ideal as any 
other. All of the elements tend to go astray 
under any kind of speed program, but they 
are more difficult to control fast 
schedules than under slow ones. 

Every city dweller knows the confusion 
and delay which follows an interruption to 
traffic at a busy street intersect’on. The 
same kind of confusion follows a break in 
a stream of production by the displacement 
of any of its elements. On construction 


ones. 


under 
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work such a displacement might be the fail- 
ure of gravel, sand or cement to arrive for 
the cement gang; or the breakdown of a 
derrick or industrial railway; or the neces- 
sity of unloading and storing machinery 
which arrives ahead of its proper sequence 
and before a place is ready for it. The 
gangs immediately concerned are thrown 
out of step, so to speak, and their discom- 
fiture affects contiguous gangs, frequently 
extending over the entire job. 


Cost of Speed 

In discussing the so-called excess cost of 
fast work, a clear distinction should be 
drawn between failure of codrdinate work 
properly as distinguished from the cost of 
speed. “Failure to codrdinate” not covered 
by failures due to causes beyond control be- 
comes poor management. “Cost of speed” 
should be clearly foreseen and understood 
as a price payable for quicker results. It 
due to premiums for expedited 
manufacture of material or to higher wages 
for overtime, or for night work, or for 
quick deliveries of materials by unusual 
methods of transportation, such as trucks 
instead of railroads; or to the use of higher- 
priced products available at once in lieu of 
waiting for routine deliveries of 
priced materials. There is a legitimate cost 
for speed, but the desire for speed should not 
be made a cloak for all the vagaries and 
misfortunes of the job. 

Some years ago one of the large power 
companies lost its principal generating sta- 
tions by fire. The interests of the public 
served demanded the utmost speed, and the 
loss of revenue to the company justified ex- 
traordinary methods quite outside the realm 
of ordinary economics on such work. 

The routine method of initiating con- 
struction on a new facility is somewhat as 
follows: 


may be 


lower- 


1. Preliminary engineering studies are made 
as a basis for estimates of cost and for 
the necessary decisions as to final lay- 
out. 

Complete engineering plans are prepared. 

Tenders for the work are invited from 
contractors. 

Contractors’ proposals are 
examined, frequently resulting in 
changes in plan to meet necessary 
economies or to incorporate expand- 
ing ideas as to requirements. These 
changes may make it necessary to re- 
submit the plans to contractors for 
new bids. 


received and 
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5. The contract or con- 


Collen Power Station 


Page 3. 





i 
; 


tracts are let under 
plans and _specifica- 
tions which require 
the contractor to per- 
form certain definite 
tasks at fixed prices 
and in fixed times. 


ere 
ee 


Yhis is the time-hon- 
ored method, and the only 
one in a general way open 
to public officials to carry 
on their work. For this 
class of work it is per- 
haps as generally suitable 
as any other plan, and, 
irrespective of suitability, 
it is the plan which must 
usually be followed until 
statutory requirements to 
that effect are changed. 

The most significant 
date in a construction pro- 
gram is the date when 
construction work actu- 
ally begins, for it marks 
the start from which all 
procedure must be laid 
down. Under the older 
method of contracting 
construction work, the 
start cannot be safely 
made until the contractor 
is securely tied in a binding contract based 
upon a complete set of plans and specifica- 
tions covering the generalities and the de- 
tails of the work. Thus under this method 
the time to produce the needed facility 
divides itself normally into two periods, 
namely, the period of design and the period 
of construction, each of which for proper 
execution requires a reasonable amount of 
time and neither of which can be cut much 
below a rational minimum without paying 
some penalty which may be too serious to 
contemplate. A frequent penalty of such 
attempts to reduce the time factor is failure 
to accomplish the end sought after paying 
a big price to get it. The construction end 
is, perhaps, more responsive to rush methods 
than the design, but even on that end of the 
work there will be some factor which will 
present an irreducible minimum which fixes 
the length of the job from the date when 
construction starts. 

Now, any claim of savings based upon 
unusual speed in the construction end alone 
must depend for its realization upon ability 
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PLATE 1 


to select a contractor who can beat cus- 
tomary records, or upon ability to get to- 
gether a new organization which can do it. 
The latter alternative has been tried so fre- 
quently, without success, that the effort is 
fairly well established as risky business. 
The former alternative has more promise 
of success, but is still a questionable device, 
quite as likely to bring disappointment as 
satisfaction. 

The real opportunity to gain time lies in 
the simultaneous development of plans along 
with progress in construction. Let us illus- 
trate by an example and set up a comparison 
of times under each of two methods. 


Methods of Gaining Time 

The example cited will be that of a manu- 
facturing plant on a new site opening up 
for the industry a new section of the coun- 
try. The owner knows the profits of his 
business and judges the locality to be favor- 
able as to raw material, factory workers and 
markets for the manufactured product. He 
decides to proceed. His new plant will con- 
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sist of separate buildings—power station, 
office building, main factory building, stor- 
age sheds and buildings for raw material, 
storage for manufactured products, track- 
age, roads, pavements, and housing facilities 
for workmen. The owner has no careful 
estimate of the cost, but he knows in a 
general way what similar facilities have 
cost, and he judges that it will require an 
outlay of $3,000,000 and that his net operat- 
ing income from the plant will be $50,000 
per month. It must be practically all fin- 
ished before operation can begin. 

The owner requires: 

1. A careful estimate of cost based upon 

sketch plans and inspection of the site 

2. Detail plans for construction 

3. Construction of the plant 

Let us assume that his own organization 
is busy and that he recognizes the advan- 
tages of employing specialists for special 
purposes. He knows competent engineers 
and contractors. He has many methods of 
procedure open, but one of two is commonly 
used. 

Let us designate as Method No. 1 the 
method known as fixed price contract. Un- 
der it the owner has all plans prepared and 
approved, after which contracts are let 
upon the plans as prepared. Let us desig- 
nate as Method No. 2 the method of carry- 
ing on the development of plans as the 
progress of construction work requires them. 
The following tabulation will show a com- 
parison of the time elements entering into 
various phases of this work under a rela- 
tively high-speed program in thé two cases: 

METHOD NO. 1 


Elapsed Time from the 
Date on Which Owner 
Gives Authority to 
Proceed 
Accum. 
Total Time 
veeks 
2 
1 
16 
18 
20 
70 


Time 
Required 
Items feeks 
Estimate of cost 
Preparation of plans... 
Request for bids one 
Considerations of proposals. 
Signature of contracts..... 
Construction 


bo 0S OS be bo 


METHOD 2 
Elapsed Time from the 
Date on Which Owner 
Gives Authority to 
Proceed 


Accum. 


Required Total Time 
Items Veeks Weeks 

Estimate of cost ves mwet 2 2 

Preparation of plans is No time loss 

Request for bids. - - 

Considerations of proposals... - 

Signature of contracts.,...... 

Construction 


Time 
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The result wili be the following gains: 


Interest on construction cost— 
$3,000,000 at 6% for 2 months 
Operating revenue— 
$50,000 per month for 4 months 


The indication of sixteen weeks’ gain is 
not fictitious, for no time need be lost in 
waiting for plans after the decis:on to pro- 
ceed is reached except that necessary to 
select a contractor. Neither does the gain 
imply undue haste on plans or on construc- 
tion. It does imply careful coordination, 
which in turn implies experienced and 
capable men. There will be no spare time 
for experiments or to break in new men. 
If a contractor can be had who can also 
prepare the plans, there will be that add!- 
tional concentration of responsibility which 
is desirable. Necessarily such a program 
must be carried on under some “cost plus” 
form of contract, which implies that the 
owner and his organization will cooperate 
in every possible way to expedite the work. 

As soon as the contractor is selected he 
can begin at once to move his outfit to the 
job, to make provision for bunk houses and 
commissary if needed, to place contracts 
for construction equipment, material and 
supplies, to lay out roads, build tracks, 
shops, warehouses and sheds, and in gen- 
eral to get ready for the actual erection of 
structures. Working plans of the plant to 
be built are not necessary at this stage. 

By the time the construction force is 
ready for foundation plans, the plans can 
be ready, and thereafter, step by step, as 
the work advances, the plans for further 
work can come out ahead of the construc- 
tion need. On such a program the full 
plans will not be complete much ahead of 
the date of operation of the plant. Close co- 
ordination between designers and con- 
structors must be maintained to preserve an 
orderly and logical progress without breaks 
in the continuity. 


The Documents Needed in Supervision 


From the standpoint of overall super- 
v_sion there are four documents which in the 
author’s judgment give the essentials. 

The first is the official estimate of cost. 
Plate 1 shows a typical sheet from this 
document upon which the requisition for 
funds is based, and should be in the owner’s 
hands in some form from the start of the 
job. It follows from this that it should 
be accurate and include all items entering 
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into the work. It should be under constant 
study and revision, expanding in detail as 
the plans progress and orders for material 
and equipment are placed and costs become 
established. The last official estimate fur- 
nished when the job is done should be a 
fairly complete statement of the actual cost 
of the work. 

The second document is the progress 
chart. Plate 2 shows the form and detail 
of the general progress chart used for the 
Cheswick Power Company’s Colfax Sta- 
tion. It is, of course, supplemented by 
much detail in the form of straight line re- 
ports, cost account records, and such ad- 
ministrative data as may be required from 
time to time by executives up and down the 
line. 

The third document is the Working 
Schedule. Plate 3 shows a specimen sheet. 
It serves two purposes. In the first place, 
it should be made up for any particular job 
from bogey sheets, which carry the name of 
every kind of item entering into that kind 
of job. This serves as a reminder to the 
compiler and insures measurably agaist 
omissions of sufficient consequence to break 
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up progress. In the second place, its prin- 
cipal function is to assign definite responsi- 
b'lity for performance on every item enter- 
ing into the work. By following it up 
from time to time with the necessary re- 
visions, a production clerk can call atten- 
tion to lagging items and make such revi- 
sions as may be required. 

The fourth document is the organization 
chart for the job. It indicates at any time 
the general scope of the work as of that 
date, and the changing assignments will 
indicate to a practiced eye the progress of 
the job. 

These four documents, as before stated, 
are the basis of overall supervision. When 
such a job is secured, the first thing done is 
to assign the principal men to the various 
tasks involved. A general conference on 
requirements gives each principal man the 
cue as to how to proceed. One man is made 
sponsor for the engineering end, and to him 
falls the task of laying out the production 
schedule for plans, of keeping in touch with 
all phases of the design and taking such 
steps as may be necessary to bring up lag- 
ging sections, to straighten out conflicts, 


DWIGHT P. ROBINSON ANDO COMPANY. INC. 
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PLATE 3 


and, in general, to keep the development of 
the design end in logical order. Another 


man goes to the field with full authority as 
construction superintendent and takes up the 
preliminary tasks connected with his office 


work, engineering layouts, construction 
equipment, transportation, labor, accommo- 
dations for workmen, sanitary requirements, 
police regulations, flood protection, and the 
thousand and one details which enter into 
such work. Responsibility for purchases 
must be located and clearly understood. It 
is a sign of bad luck to come to the day to 
begin to build concrete forms and find, for 


example, that no one has bought wire for 
wiring them, and that there is none to be 
had for two weeks. Purchases must be ex- 
pedited, failure to perform must be fore- 
stalled, shifts and expedients must be in- 
vented to get out of tight holes, and all the 
time the plan for the future must be closely 
studied. Somehow or other human affairs 
appear never to run ahead of schedule ex- 
cept on the destructive side. I have neveg 
known a constructive effort to start spon- 
taneously or to keep going at schedule rates 
unless it is pushed vigorously all the time. 


ACKNOWLEDGMENT.—From a J. E. Aldred lecture, 
1919-20, at Johns Hopkins University, Baltimore, Md. 
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Flood Prevention by Use of a Concrete 
Spillway Wall 


By D. W. McGrath € Sons, Columbus, Ohio 


HE flood of 1913 at 
Columbus, Ohio, 


is probably well re- 


membered by most 
people. At that time the 
waters of the Scioto 


River flooded over por- 
tions of the city, causing 
a great calamity. The 
property esti- 
mated at $5,000,000, and 
action was immediately 
taken to prevent another 
such flood, which might 
cause even greater dam- ~ 
age and loss of life. 
One of these flood-pre- 
vention measures was the 
straightening and widening of the river 
through the city of Columbus. The river 
winds through a low alluvial plain, The 
channel has sufficient cross-section to allow 
for the passage of all when the 
stage of the river is normal, However, 


loss was 


waters 


spring and winter freshets had caused many 


disastrous floods. : 
One of the very interesting and important 
structures being built to prevent a reoccur- 
‘rence of floods and its consequent calamity 
is the great concrete spillway wall. This 





PHOTOGRAPHS SHOWING FORMS AND STEEL REINFORCING 
RODS IN PLACE 
Note railroad track used for conveying concreting materials 





VIEW SHOWING THE SEQUENCE OF WALL CONSTRUCTION— 
STEEL, ERECTING FORMS, AND PLACING CONCRETE 


wall is very clearly shown on page 48. The 
other views show erection of forms and 
transportation facilities for bringing ma- 
terial to the concreting plant. The wall 
has been spoken of as a “safety valve.” It 
has a length of 1,200 feet, a height of from 
25 to 33 feet, and a base width of 21 feet. 
The entire structure is supported by wooden 
piles. It is expected that during extreme 
floods the river will overflow this 1,200- 
foot crest formed by the reinforced con- 
crete cantilever retaining wall. In this way 
the overflow will be spread 
over a wide area, thereby 
preventing a volume and 
velocity which would have 
disastrous effects on a part 
of the city if such a wall 
was not constructed. The 
construction is being car- 
ried in back of the old 
level. The sand is loaded 
into bins either from the 
cars or the stock pile. The 
stock pile is shown at the 
left in the last illustration. 
The strong, high-level, 
standard-gauge track_ is 
also shown between the 
derrick and the concrete 
wall. On this track the 
material is delivered. The 
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tracks, pulled by a Ford 
locomotive, are placed 
under the bins for load- 
ing and hauled to the 
traveling concrete plant. 
The plant can be seen in 
the background of the 
view on page 47 on the 
river side of the wall and 
consists of a concrete 
mixer lower boom and 
chutes mounted on a port- 
able foundation. 

A 1:2:4 concrete is used 
with 7 per cent by weight 
of hydrated lime. Suc- 
cessful use is being made 
of steel forms manufac- 
tured by the Hydraulic 
Steel Craft Company. 
' a __ The forms are rapidly 

THE CONCRETE SPILLWAY WALL AT COLUMBUS, OHIO placed and the finished 
concrete is of good ap- 
material bins are on the river side of pearance when the forms are removed. 


i 2 att ae. oiialeimmn 
the wall. satch cars on narrow-gauge ACKNOWLEDGMENT.—From the Contractor's Atlas. 





Hauling Contractor Approves His New Truck 


When a contractor buys a 3%4-ton truck miles in less than six months, hauling from 
equipped with a wood hydraulic hoist and steel 5 to 6 tons of crushed stone per load in road 
dump body which has a restricted tail gate de- construction work over the usual rough roads 
vice permitting the spreading of the load if a man encounters in such jobs. Mr, Griffith 
desired, and then goes ahead and puts a load writes that the good part of it is that he had 
of 5 tons and 200 pounds on it, as shown inthe to pay only $14.20 for repairs, having replaced 
accompanying illustration, he surely has much _ one fan belt and one spring leaf. He says that 
faith in the truck. R. H. Griffith, a hauling he has never had to take the crank case off and 
contractor in Carey, Ohio, purchased this there is not a loose bearing or knock of any 
Tiffin truck in May, 1919, and drove 12,000 kind in the motor. 





A CASE WHERE OVERLOADING PAID THE CONTRACTOR, BUT HE WATCHED HIS TRUCK 
AND TOOK Al CARE OF IT 


























Waterproofing Concrete Structures 


Sub-Level Waterproofing by the Minwax Process 


HE following discussion of methods of 
7 sub-level waterproofing is offered for 

consideration. Even though this analysis 
is general, still it gives a good outline 
of the subject of waterproofing below grade. 
The first division into integral and mem- 
branous systems defines the two basic methods 
of waterproofing, which have produced ex- 
tensive discussions for some time. 


Integral Waterproofing 

The integral system of waterproofing has 
been very thoroughly investigated by such or- 
ganizations and bureaus as the American So- 
ciety for Testing Materials, the United States 
Bureau of Standards, the Association of 
American Railway Engineers and the Ameri- 
can Society of Civil Engineers. The almost 
unanimous opinion of these investigating 
bodies has been unfavorable to the integral 
system of waterproofing, in that it has gen- 


erally failed to produce the result desired. 
The Committee on Concrete and Reinforced 
Concrete of the American Society of Civil En- 
gineers reported to the Society in January, 
1917, as follows: 

“Though compounds of various kinds have 
been mixed with the concrete or applied as a 
wash to the surface in an effort to offset this 
defect (permeability of concrete), these ex- 
pedients have generally been disappointing for 
the reason that many of these compounds have 
at best but temporary value, and, in time, lose 
their power of imparting impermeability to 
the concrete.” 

There is one fatal defect in the integral sys- 
tems of waterproofing—they fail with the wall 
in which or on which they are used. They 
make no provision for expansion or contrac- 
tion and none for settlement cracks in the 
wall itself. When any of these occur, the 
waterproofing fails. 
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THE DETROIT 





SUPERIOR BRIDGE, CLEVELAND, OHIO, BOTH DECKS OF WHICH WERE 


WATERPROOFED BY THE MINWAX SYSTEM, WITH THE EXCEPTION OF THE STEEL ARCH 
SPAN, WHICH WAS OPEN-DECK CONSTRUCTION AND NOT WATERPROOFED 


The wate: 
grouted. 


roofing on the upper deck was covered with an inch of sand cushion granite block, placed and 

e lower deck was waterproofed, protected with 1% inches of asphaltic mastic and the 
ballast for the street railroad placed. The work was done in 1917, started in. Ju 
latter part of November 


and continued to the 
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Membranous Waterproofing 


This is one system of waterproofing in 
which the promise of theory is sustained by re- 
sults in practice. A clear understanding of 
all factors which make for the successful 
membranous waterproofing system, demands 
that the two elements in the system, namely, 
plying cement and membrane, be separately 
and fully understood. 

The three classes of plying cements 
marketed for waterproofing purposes are rub- 
ber compounds, coal tar pitch and asphalts. 

Rubber compounds have found very limited 
use, Owing in some measure to their excessive 
cost. Cost, however, is not the only deter- 
mining factor. Rubber, like any other vege- 
table compound, if not adequately protected 
will oxidize, thus losing its life or stability 
and nullifying the value of the membrane. 

For many years, coal tar has been used 
largely as a waterproof cement, chiefly be- 
cause for a long time it was the only material 
refined for this purpose. It has been found 
in many cases, however, that coal tar pitch 
has not proved sufficiently stable and has be- 
come hard and brittle, thus not retaining its 
essential qualities as a cementing agent for the 
membrane. 

There remains only 
cement, namely, asphalt, 
vided into two classes. 

Compound or fluxed asphalt may be dis- 
missed at once, because the base of these, 
which is synthetic and not natural, is usually 
a rock asphalt which is cut back to plastic 
form by means of a fluxing oil. The selection 
of a waterproofing cement is therefore nar- 
rowed down to natural asphalts, which are 
well known for their enduring qualities, high 
melting point, physical and chemical stability, 
maximum ductility, extreme ‘oughness, 
minimum susceptibility to temperature changes 
between 0 and 100 degrees Fahrenheit, and 
minimum loss of inherent qualities through 
heating. 


one choice of plying 
which may be di- 


The Membrane 


The waterproofing 


part of the 
blanket, the part which, while it does not itself 
waterproof, yet performs a function as im- 


second 


portant as that of the plying cement, is the 
membrane. These two factors in the water- 
proofing equation are entirely interdependent. 

The membrane is a binder only, and as such 
its function is to hold in place the asphalt 
which is to shed or exclude water. In course 
of application, membrane and cement are, or 
should be, so firmly bonded together that they 
are practically one. Consequently, any move- 
ment occurring in one must occur simultane- 
ously in the other. In so far as such a thing 
is possible, therefore, the qualities of the 
membrane should be the same as those of 
the plying cement. 

Proper ductility in the cement over a wide 
range of temperature means that it must re- 
main firm and elastic under extremes of 
weather, at all times capable of resisting frac- 
ture by shock or vibration, and capable also 
of yielding or stretching under deflection or 


movement of the concrete base. While ex- 
pansion joints eventually take care of mass 
movements, they do not compensate such 
movement immediately. The movement at the 
expansion joint is merely the summation of 
an indefinite number of minute movements 
throughout the concrete body, each of which 
is imparted to the waterproofing blanket 
bonded to the base. If the ductile asphalt be 
encased between binders of rigid, non-elastic 
membrane, the latter will fracture under these 
movements, and all the advantages of a ductile 
cement will be lost. 

Another point to be considered in relation 
to the membrane is that it is better to elimi- 
nate the possibility of chemical or electro- 
chemical action between two different sub- 
stances in contact. The material used as a 
saturant should be the same as the material 
with which the membrane is applied. Under 
no circumstances should bitumen solvents be 
used in this saturation process. It is quite 
common practice to treat membranes, such as 
felts and burlaps, by immersing them in a 
bath of asphalt, liquified by a petroleum resi- 
due. The result is a saturation made up 
largely of petroleum residue, which, being a 
bitumen solvent, eventually reacts destructively 
on the plying cement. 

The membrane which has been longest in 
use is wool felt. The most current objections 
to the use of felt are its lack of flexibility with 
its consequent inability to secure close con- 
formity with the surface to be waterproofed; 
its lack of tensile strength, through which its 
function as a binder is sacrificed; its lack of 
elasticity, with the resultant inability to 
stretch without fracture when the base ex- 
pands or when cracks and crevices occur. 

Asbestos felt, another membrane, is com- 
posed of splinters or slivers of crude asbestos. 
This so-called fiber is perfectly straight and 
will not curl up and mat like wool fiber in the 
making of the felt. Consequently, in making 
a sheet of asbestos felt, the asbestos particles 
must be pressed in a cement of some sub- 
stance soluble in water. This tends to make 
the membrane weak and brittle and not suf- 
ficiently reliable for waterproofing work. 

The one advantage which burlap appears to 
have over felt as a waterproofing membrane 
is its greater tensile strength and flexibility. 
This, however, is an advantage of more value 
in applying the waterproofing than in assuring 
satisfactory results. Burlap is jute, and water, 
even the moisture in the air, will destroy its 
vegetable fibers. 

Cotton cloth has been found to be about 
the only membrane not open to the objections 
cited against felts and burlaps. This material 
is pure cellulose and as such is not affected by 
water, whether z‘kali or not, to anything like 
the same extent as burlap. But, like any vege- 
table substance, cotton will eventually be rotted 
by water unless adequately protected. Such 
protection can be given in only one way, 
namely, by saturation with some preservative 
which will exclude moisture. This must be a 
real saturation, not a mere surface coating of 
the fibers. Cotton can be thoroughly saturated 
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with asphalt without the use of any bitumen 

solvent, so that every fiber will be completely 
impregnated with the preservative. 
The Minwax System 

The Minwax system of waterproofing is a 

membranous system, using two layers or plies 

of saturated cotton cloth laid in and cemented 

with Minwax hard waterproofing. The re- 


x 


sultant waterproofing course is an impervious, 
integrated blanket or sheathing made up of 
two layers of waterproof cement and two 
layers of cloth. This sheathing is tough, 
strong, elastic, flexible, practically puncture- 
proof, and, so far as observations extending 
over eleven years indicate, free from de- 
terioration and effective as a waterproofing 
medium. 


A Handy Portable Plant for Gravel Washing 





Very frequently a con- 
tractor is called upon to 
make use of small local 
gravel banks for a _ short 
time in road construction or 
building work. It is both 
expensive and time-consum- 
ing to have to convey the 
gravel by truck or wagon to 
some central plant at a con- 
siderable distance or to 
screen and wash it by hand. 

The Link-Belt Company, 
Chicago, Ill., has developed 
the portable gravel washer 
plant illustrated herewith, 
which may. be readily run 
from bank to bank on road 
work where a_ large-size 
plant would not prove eco- 
nomical, This washing plant 
consists of an elevator, pre- 
liminary scrubber, screen 
and sand dewatering device, 
all mounted on broad-rimmed 











metal wheels. 

The elevator is composed 
of heavy steel buckets 
mounted on a single-strand 
chain, and the elevator frame is so constructed 
that it can be folded up readily when the ma- 
chine is to be moved. The folding is readily 
handled by a small hand winch. The scrubber 
and screen consist of a cylinder mounted on the 
same shaft and divided into compartments with 
lifting vanes on the inner circumference of the 
shell. These vanes are so arranged that the 
material is very thoroughly agitated and 
washed before it enters the screen. The latter 
is arranged to divide the material into one 


A PORTABLE SAND AND GRAVEL WASHER THAT IS PROVING A 
GREAT HELP TG BOTH LARGE AND SMALL CONTRACTORS 


grade of sand and one grade of gravel and to 
remove all oversize stone. The sand and water 
flows from the screen into a settling tank, from 
which the dirty water overflows at the end, and 
the sand is dewatered by a screw conveyor. 

The complete plant is driven by a gasoline 
engine mounted on the same heavy frame as 
the machine and connected by sturdy gears and 
drive chain. The normal] capacity of this ma- 
chine is 10 cubic yards of pit run material per 
hour. 


Rickard and Sloan Move 


In an illustrated pamphlet entitled “Trek- 
king,” Rickard & Sloan, Inc., advertising agents, 
formerly located in the Evening Post Building, 
New York City, announce their removal to 25 
Spruce Street, New York City. The pamphlet 
describes the development of this company 
since its organization in 1912, when it oc- 
cupied one room in the Evening Post Building. 
Among the clients of Rickard & Sloan in the 


construction field are Easton Car & Construc- 
tion Company, Easton, Pa., industrial cars and 
railways; Hayward Company, New York, dig- 
ging machinery; Jenkins Brothers, New York, 
valves and packing; Lea-Courtenay Company, 
Newark, N. J., centrifugal pumps; Pulsometer 
Steam Pump Company, New York, pumps; 
Waterbury Company, New York, wire and 
fibre rope. 











NEW compressed-air-operated drill-steel 
A sharpener machine known as the I-R No. 
50 Sharpener, has been developed by the 
Ingersoll-Rand Company, 11 Broadway, New 
York. This machine embodies a number of 
new and distinctive features, some of which 
are included in the description given below. 
This sharpener was designed primarily to 
rapidly and exactly sharpen and shank drill 
steel such as cruciform steel up to 2 inches in 
diameter, or round, hexagon, octagon, quar- 
ter-octagon, auger or spiral steel up to 1% 


inches in diameter. However, it has _per- 
formed so many other tasks that “Drill Steel 
Sharpener” is almost a misnomer. When 


it will forge bolt- 
in fact, nearly 
have been 


fitted with special devices, 
heads, pins, stanchions, etc. ; 
two hundred different products 
made by this machine. 

The single lever, which controls all the op- 
erations of the machine, is fitted with a safety 
locking device. This prevents accidents be- 
cause of the impossibility of operating the 
machine unless the lock is released—an excel- 
lent improvement. The throttle valve is of 
the balanced-spool type, operates easily and 
quickly, is positive and instantaneous in its 
action. 

The hammer cylinder is an improved valve- 
less type of hammer drill cylinder. . This con- 
struction permits the free-moving hammer to 
deliver exceedingly fast and powerful blows 
against the end of the dolly, upsetting the steel 
and so forming the bits and shanks with ex- 
treme rapidity. This may be more easily un- 
derstood when it is mentioned that its capacity 
is about 20 per cent greater than the Leyner 


phryes Manufacturing Company, Mans- 
held, Ohio, which, according to manufac- 


A NEW pump manufactured by the Hum- 





A COMPACT AND ECONOMICAL PUMP 


A New Drill-Steel Sharpener 





An Economical Large-Volume Pump 





A DRILL SHARPENER THAT IS GOOD FOR 
DOZENS OF OTHER JOBS 


No. 5 Sharpener. 

The base must have sufficient strength to 
withstand the severe strains and shocks met 
with in its everyday work. Sufficient atten- 
tion has not been given to this in the past, with 
the result that base breakage—while not usual 
—has been all too common. A glance at the 
accompanying illustration will show how sub- 
stantial and rigid is the base. It needs abso- 
lutely no foundation with the exception of a 
few planks to level it properly, and is not even 
bolted rigidly to them. 


turers’ test under actual working conditions, 
requires less horse-power per gallon of water 
pumped than any similar type of pump. One 
of the particular construction features of this 
pump is that the base, cylinder, split box bear- 
ings, valve and air chambers are cast in one 
piece. This type of unit construction was 
based on the excellent results achieved by auto- 
mobile engineers in the use of unit construc- 
tion. The unified base has four substantial 
floor lugs and is reinforced to meet exceptional 
strains or jarring. In order to reach the 
valves, it is only necessary to loosen two bolts 
to remove the port caps, thus permitting ex- 
amination of the valves at any time. The No 

3 pump, having a plunger diameter of 3 inches, 
has an hourly capacity of 720 gallons at the 
normal speed of 40 r. p. m. This pump is so 
flexible that it has a capacity of 1,300 gallons 
per hour at the maximum speed of 70 r. p. m. 
The larger pump, having a 5- inch diameter 
plunger, has a normal capacity of 2,240 gallons 
per hour at 4o r. p. m., but can be speeded up 
to 50 r. p. m, with an hourly capacity of 2,550 
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gallons. Because of this variable capacity this 
pump has a distinct advantage over any others 
now on the market, as it makes it unnecessary 
to have more than two sizes in stock. By cast- 
ing the main bearings in one piece with the 
base, cylinder and air chamber castings, a true 
alignment is obtained, the driving arms are 
straight, giving a straight-line thrust from the 
wrist pin to the crosshead. Two cold-rolled 
steel guide rods, securely fastened to the 


cylinder body by two lugs on each side, hold 
the piston rod in true alignment, preventing 
side strain and cutting of the rod. Numerous 
other advantages, such as the large and direct 


waterways, the ease with which the pump can 
be converted into a hydro-pneumatic pump, 
and other features, make this machine one of 
interest. The illustration given herewith shows 
one of these pumps direct-connected to a 
gasoline engine. A drip trough is provided en- 
tirely around the subbase to catch waste water 
and oil. The drain hole of the trough is fitted 
for 44-inch iron pipe and can be piped to sewer- 
age or water system if desired. This pump is 
also furnished for motor-drive or direct-con- 
nected type T engine with Bosch magneto, 
mounted on steel skids or a steel truck when 
desired. 


A New Cleaning Apparatus for Catch-Basins 


cleaning are altogether too well known to 

the average man, for as he travels along 
the street he very frequently sees the mass of 
filth which is hauled out of the catch-basins by 
the cleaners, spilled over the sidewalk and 
dumped into a near-by wagon. Recently a 
machine has been invented by Patrick J. 
Healey, Grand Centra] Palace, New York, for 
cleaning catch-basins so that it is unnecessary 
for a workman to enter the basin, and to read- 
ily remove the filth in a cleanly manner. It is 
claimed that this machine will remove all ma- 


Tix trials and tribulations of catch-basin 

















terial even though it may be solidly packed 
in the basin. The machine is simple and 
rugged in construction, to withstand the rough 
usage to which it will be put. 

The machine is operated by a double drop 
hoist derrick, the later projecting over the 
manhole opening and.holding a rotating spindle 
operated through beveled gears and chains. 
The cleaning element is a bucket formed with 
an open-ended cylinder or drum, rigidly con- 
nected to the operating shaft. The lower ex- 
tremity of the drum is cut away so as to form 
plows or cutters. Immediately above these 

cutters are perforated doors, 
which are hinged to permit 
the material to rise and drain 
on them. Wings or agitator 
blades are attached also to 
the lower portion of the 
cylinder to aid in bringing in 
the loose material to the 
bucket. 

In operating the apparatus, 
the bucket cleaner is lowered 
into the catch-basin, the 
weight of the bucket holding 
the agitator blades and doors 
closed. The bucket is lowered 
until the lower extremity 
comes in contact with the 
refuse covering the bottom 
of the basin. The lifting 
cable is then detached, per- 
mitting the doors and agi- 
tator blades to open because 
of their weight. The ma- 





chine is then attached to the 
main shaft to the drive from 
the double-drum engine which 
rotates the bucket cleaner, 














A RECENT DEVELOPMENT IN CATCH-BASIN CLEANING 


EQUIPMENT 


plows or cutters loosening 
the material and the blades 
removing solid matter which 
has adhered to the sides of 
the basin. Thus mud and 
other refuse is deposited 
within the bucket cleaner 
either through the open 
doors or through the open- 
ings made by the extension 
of the agitator blades. In 
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order to permit the bucket cleaner to dig 
which permits it to drop at the same time it 
is digging As the bucket becomes 
filled with refuse, the coupling is disconnected 
into the material, the shaft has a sliding joint 


soon as 
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and the bucket raised by the derick, the pré 
forated holes permitting water to drain 
through back into the basin rather than to be 
deposited in the cart which is to remove the 
material. 


Welded Road Tar Kettles 


N purchasing a road tar kettle or asphalt 
| heater the contractor naturally looks for 

points in which the article excels. He does 
not want a kettle which will leak, and he does 
want one which wil] give uniform heating with- 
out danger of burning. The combination 
heater and dryer shown in the.accompanying 
illustration, manufactured by Connery and 
Co., 4000 North Second Street, Philadelphia, 
Pa., is especially adapted for street repair work 
by contractors and municipalities. It is com- 
posed of a fire cylinder of '%4-inch boiler plate, 
with welded and thoroughly reinforced seams. 
The cylindrical shape insures maximum heat- 
ing surface and strength and prevents warping 
and collapsing. The drying compartment ts so 
arranged as to allow any quantity of dried sand 
or gravel to pass. The adjustable lever at the 
rear regulates the flow of the dried material or 
holds the entire body until the material is suf- 
ficiently dried for use. There is no wheel 
interference when the material is dumped. The 
curved sides insure free movement, maximum 
strength and a proper heating surface. The 


Diaphragm Pump 


sewer trenches, basements or places where 
there have been breaks in water-mains, is 
a service that plays havoc with most pumps. 
The Deming Company, Salem, Ohio, has de- 


P sewer tre muddy and gritty waters from 


veloped the power diaphragm pump shown 
herewith, which is especially useful to con- 


A COMPACT, PORTABLE POWER DIAPHRAGM 


PUMPING OUTFIT 


A COMBINED TAR KETTLE AND SAND DRYER 
FOR ROAD WORK 


tar and asphalt tank has a semi-sperical bot- 
tom to insure equal heating. The tank itself 
is readily moved for cleaning, without inter- 
fering with the work of the dryer. One furn- 
ace so arranged as to give sufficient heat serves 
both the dryer and the tar kettle. The grate 
bars are of cast iron and the cleaning door is 
located ‘at the front. 


for Muddy Waters 


tractors and others when it is necessary to 
handle quickly and economically large quanti- 
ties of muddy or dirty water. The diaphragm 
is 12% inches in diameter and is made of the 
best quality of rubber with rubber-faced metal 
valves which are easily renewable. The water- 
ways are large and practically unchokable. 
This pump comes with either 
side or bottom suction, but the 
stock pumps are made only with 
side suction. These outfits are 
furnished with either a I or a 
14%4-h.p., 4-cycle engine with hit- 
and-miss governor and cooling 
hopper of reliable and simple 
operation. The gears of the 
jacks are machine-cut from solid 
blanks in order to reduce fric- 
tion and noise to a minimum. 
The pump and engine are 
mounted on substantial wood 
skids, making them readily port- 
able- The outfit equipped with a 
I-h.p. engine weighs 585 pounds. 





A Steam Shovel That is Always Ready 
for the Job 


HE steam shovel has come to be the 
T pioneer of real progress, the trail blazer 

of transportation, commerce and _ in- 
dustry. The new Marion “21” manufactured 
by the Marion Steam Shovel Company, 
Marion, Ohio, has been developed to provide 
greater power, speed, capacity and endurance. 
Into the engine have been incorporated all of 
the improvements recognized in modern engine 
building. The 6-inch bore and 6-inch stroke, 
the liberal steam and exhaust ports, and the 
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double vertical hoisting engine are unusually 
large and powerful. In order to strengthen 
the shovel and to eliminate wearing parts, the 
usual link reverse has been eliminated and the 
new engines are reversed and controlled by a 
central valve contained within the throttle and 
operated by a single lever. The rotating and 
crowding engines are of the same rugged con- 
struction, with all parts of liberal size and 
readily accessible for inspection. The boiler 
for this power plant is 453¢ inches in diameter 


by 8 feet high, large enough to insure ample 
steam volume and pressure at all times 

Good speed of operation is insured by the 
full boiler capacity and efficient engines, and 
with the improved three-lever control the 
operator’s efficiency is materially increased, 
resulting in greater speed with less expendi- 
ture of effort and toil. The capacity of this 
machine, with its %-yard shovel, is of course 
governed by working conditions and _ the 
nature of the material handled, but in the 


A MARION MODEL-21 SHOVEL AT WORK ON ROUGH GROUND ON A ROAD JOB, KEEPING A 
LINE OF WAGONS HUSTLING TO GET THE SPOIL OUT OF THE WAY 


hard, tough job, as well as the ordinary, easy 
one, this new shovel will give maximum 
capacity at low cost. 

The shovel was particularly designed for 
road and street grading where the shovel must 
move right along and get out of the way to 
permit speedy operation of the equipment to 
follow. In basement excavation, sewer and 
trench work and sand and gravel plants, it 
has already demonstrated its value as a time 
and labor saver. 





Applying Bituminous Material for Road 
Maintenance 


bituminous material it is well known that 

the proper application of such materials is 
of as much importance as the quality or nature 
of the material itself. Good material has been 
injured or condemned and time and money 
wasted because of the use of crude methods 
of application and the use of inferior apparatus 
with consequent unsatisfactory results. The 
Kinney Manufacturing Company, 3529 Wash- 
ington Street, Boston, Mass., manufactures an 
efficient combination auto heater and distribu- 
tor for heating and applying under pressure all 


[' the treatment of roads and highways with 


ing it with the steel frame of the truck and by 
means of falls lift the entire oiling outfit as 
one unit from the truck chassis. The time re- 
quired for demounting need not exceed %- 
hour and is accomplished without detaching 
any parts disconnecting any piping or in any 
way disturbing the adjustment of the tank 
equipment. By this arrangement the truck be- 
comes a permanent all-the-year-round invest- 
ment, while the distributor is available during 
the entire season when it is needed. 

The tank of the distributor is fitted with 
horizontal tubes and equipped with kerosene 


—_—— 














A KINNEY DISTRIBUTOR MOUNTED ON A KELLY-SPRINGFIELD TRUCK FOR SPREADING 
BITUMINOUS MATERIALS ON ROAD SURFACES 


kinds of bituminous materials, either hot or 
cold, for road construction, maintenance or 
dust laying. The amount of heat and volume 
of material applied are under constant control 
of the operator, and positive pressure is pro- 
duced at all times within the tank by the Kin- 
ney pump. One of the particular features of 
this distributor is that it can be demounted 
from the truck chassis in order that. the truck 
itself may be available for other purposes when 
not required for road oiling. The tank is 
mounted upon a separate sub-frame so that it 
is only necessary to remove the bolts connect- 


oil burners so arranged as to convey the hot 
gases through the tubes, giving high heating 
efficiency. The pump is of the rotating plunger 
type, of sufficient capacity to give a uniform 
pressure at the nozzles. The nozzles are 
adapted to produce a uniform spray in any 
desired volume and are so made that with 
proper care they will not become clogged 
through accumulation or hardening of ma- 
terial. All valves and controlling levers are so 
arranged that they may be manipulated by the 
operator from his seat at the rear of the ap- 
paratus. 


Valuable Publication—“Dredging Engineering” 


ROBABLY the first comprehensive trea- 
P tise covering every phase of the subject 

of dredging has just been published by 
the McGraw-Hill Book Company. The author, 
F. Lester Simon, has prepared a book dealing 
with the construction and operation of the 
principal types of dredges, which are described 


in detail. The second part of the book deals 
with the actual planning and working-out of 
dredging problems. This instructive publica- 
tion may be secured from the Contractors’ & 
ENcINeers’ PurcHastnc Guive for $2.50, or in 
combination with a year’s subscription will be 
sent for $3, postage prepaid. 
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A Power Wheel Bucket for Small Portable 


LIGHT, substantial and very 
A efficient clam-shell bucket of 

the “bull-wheel” type, especially 
desirable for use on small portable 
cranes, has been developed by the 
Blaw-Knox Company, Pittsburgh, Pa. 
In ordinary buckets of this type the 
“bull-wheel” is mounted on the main 
hinge pin, in which position it rests 
on the material when the scoops are 
wide open, holding the bucket off the 
pile, and when partially closed, seri- 
ously interfering with the picking up 
of a reasonably sized load. These 
defects are overcome in the Blaw 
power-wheel bucket by mounting the 
wheel on a shaft of its own above the 
main hinge. This arrangement keeps 
the wheel well out of the material be- 
ing handled, enables the bucket to 
open wider than is commonly possi- 


ble in buckets of this kind, and per- 
mits the use of a larger power wheel. 
As the bucket closes, the wheel re- 
volves under the head and over to one 
side, thus saving headroom. The shaft 
upon which the power wheel turns is 
rigidly pinned to the hinge castings of 
One scoop. The rim of the wheel is 
surrounded by a substantial guard 
which is riveted to the same hinge 
casting. Wire rope cable doubled, 
wrapping in a helix around the hub of 
the power wheel, is used for the two 
power ropes. The loups of the doubled 
ropes go through cored holes in the 
short steel shaft turning in a lubricated 
bearing in the power wheel. The top 
ends of the power ropes are securely 
anchored to an equalizer bar suspended 
from the main head pin. The power 
ropes are by this arrangement always 


Cranes 





LOADING TRUCKS FROM GRAVEL BANK 
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DING ROAD MATERIAL 


equally strained. 

The head is made of a single an- 
nealed open hearth steel casting, 
riveted to one pair of corner bars to 
secure rigidity. The other pair of 
corner bars is pinned to the main head 
pin, which turns in bushed bearings 
in the head casting. The head also 
supports a pin on which two sheaves 
are mounted: one is used either to 
turn a two-part holding line or as an 
anchorage thimble when a single hold- 
ing line is used, the other sheave and 
the roller on the upper corner bar pin 
guide the closing line into the bucket. 
This general arrangement permits the 
bucket to open out to a very wide angle 
and to close with more of a shovel 
action than a scraping action, through- 
out the greater part of the closing 
stroke. The shape of the scoop enables 





EXCAVATING IN A TRENCH 
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this bucket to utilize its weight to the best 
advantage in gathering up a load. The line 
leads are good, the bucket hanging level, either 
open or closed, although the power wheel is 
not on the center line The weight of the 
bucket is as little as will suffice to secure ample 
strength for steady service, but quite sufficient 


to cause the bucket to gather up the load 
specified. This bucket may be equipped with 
cast steel, chisel-shaped teeth to be bolted 
to the lips when desired. Teeth are useful in 
digging clay or soil, but are not necessary and 
should not be used when the bucket is handling 
coal, sand, gravel or similar bulk materials. 


Relations Between Engineers and Contractors 


By Ben Johnson 
Former President, Florida Engineering Society 


N drawing up contracts to do a certain 
piece of engineering work, the engineer 
makes himself the arbiter of the con- 

tractor’s destiny by such paragraphs as: 
“In case of dispute, the engineer’s decision 
shall be final, etc.” All engineers put these 
in contracts. It is a custom that has come 
down to us from our predecessors of many 
ages. Now, I am not going to criticise 
these paragraphs as such. I do not pre- 
sume to say that they should not be in- 
serted. I do feel that they are sometimes 
too arbitrary, and I know that this power 
put into the hands of an unscrupulous or 
prejudiced engineer can go far towards 
financially embarrassing an honest con- 
tractor. I refer to them because I should 
like engineers and the public generally to 
know the contractor’s side. 

We may state as a premise that the con- 
tractor undertakes to perform a piece of 
engineering work for the purpose—and in 
general the sole purpose—of making a 
profit out of it. I will go further and say 
that it is practically impossible for a piece 
of work to be done exactly accord‘ng to all 
the requirements of the specifications. All 
human efforts are an approximation of the 
perfect, and we approach perfection of ac- 
complishment in direct proportion to our 
ability and honesty. These being accepted 
facts, the engineer must take certain com- 
promises with conditions, and he is justi- 
fied in this so far as the work will render 
to the party represented by the engineer as 
good service in all respects as though done 
perfectly. Whenever the engineer holds 
a contractor more to the letter than to the 
spirit of the contract, the above paragraphs 
are obnoxious, and the contractor under 
some circumstances becomes a loser. 

No engineer has a right to ask a con- 


tractor to sign a contract with the engineer 
specifically named as the sole arbiter un- 
less the engineer at the same time binds 
himself morally to protect the contractor 
within his rights. I believe the engineer, 
although paid by one of the parties to a con- 
tract, is in reality an umpire for both 
equally. In contracts of any magnitude, 
unforeseen circumstances always arise 
which place the contractor at the mercy of 
the engineer, and it is the engineer’s honor- 
able duty to see that justice is done to both 
parties. 

One of the usual clauses in a contract is: 
“While these plans and surveys have been 
prepared with care, the nature of material 
and borings is not guaranteed.” Did you 
ever consider what this clause might rea- 
sonably be interpreted to mean—that the 
contractor should do all the engineer's in- 
vestigation over again at great expense, 
and then not be the lowest bidder? No 
contractor can make a practice of this, 
and he must accept the work as accurate 
and as describing the conditions faithfully. 
The engineer again places himself in the 
position of final judge, and is therefore 
again required by justice to protect the con- 
tractor, even though the party whom he 
represents is the loser, for the contractor 
of necessity takes the work upon faith in 
the fairness of the investigation of the 
conditions, and in the truthfulness of state- 
ments of the specifications. 

Did you ever think of the many laws, 
many volumes of statutes in the different 
states of the United States upon the sub- 
ject of contract work, and that all, or 
practically all, are for the protection of 
the owner, the material man, the laborer, 
but make practically no provision for the 
protection of the contractor? The more 
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reason why the engineer has the double 
responsibility of seeing to the interests of 
both parties. 

In works of an engineering character, 
such as roads, bridges, harbors, 
etc., there can be no certain knowledge 
of the conditions except as the work pro- 
gresses, and the man who undertakes this 
kind of work gambles with fate, hoping 
that he will get an even break with the 
party of the first part. 

You never saw a contractor sidestep a 
cost-plus job, did you? Yet I tell you 
frankly that a legitimate contractor never 
figures his profit so low as the per cent he 
is willing to take. Why? Because he is 


The Motor Truck 


In April, 1918, C. H. Whittenberg, a road 
contractor and builder of Hartland, Wis., pur- 
chased a 3%-ton Kissel heavy-duty truck, 
equipped with dump body and hydraulic hoist. 
He used this truck continually on highway 
road work, hauling stone, screenings and 
gravel continuously every working day, up to 
January, 1919. During the winter the truck 
was laid up because of bad weather which 
made the roads impassable, but as soon as the 
roads were usable again, Mr. Whittenberg be- 
gan operations, and the truck was in continuous 
use during the entire year of 1919 on Wauke- 
sha County highway work. The truck aver- 
aged 1,100 miles per month, carrying 4 cubic 


canals, 


uncertain as to conditions. 

I believe it is incumbent upon the engi- 
neer to describe all the conditions surround- 
ing a piece of work fairly and truthfully, 
both pro and con, so that the contractor 
may receive a fair compensation and mini- 
mize his chances of loss. The engineer 
who makes a practice of complete frank- 
ness will gain a reputation with contractors 
that will put him in a position to serve his 
clients far better, both as to prices and 
quality of work, than the engineer who gets 
the reputation (and there are many) of 
being mean. 

ACKNOWLEDGMENT:—From a paper delivered before 
the Florida Engineering Society. 


in Heavy Hauling 


yards of stone, weighing about 10,000 pounds. 

In addition to this 3%-ton Kissel truck, Mr. 
Whittenberg has two 5-ton trucks of another 
make on the job, and a careful check showed 
that his Kissel was hauling equal loads, bucket 
for bucket, with the other trucks, proving the 
substantial qualities of the Kissel truck and 
showing its loading capacity was equal to that 
of the 5-ton trucks at a less initial cost. The 


accompanying illustration shows Mr. Whitten- 
berg’s loading equipment placed on the edge of 
one of the pits, so that it is unnecessary for the 
truck to go down into the pit, thus saving much 
time and enabling the truck to make a quicker 
getaway. 








LOADING THE 3%-TON TRUCK AT THE GRAVEL PIT 
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Live Contractors Rely on Powerful Motor 
Trucks and Machinery 











PART OF THOMAS, BENNETT & HUNTER’S FLEET OF WHITE TRUCKS AT WORK IN 
CARROLL COUNTY, MD. 




















A NOVEL HAULING JOB—A U. 8S. MOTOR TRUCK MOVING A ONE-STORY BUILDING TO A 
NEW LOCATION 
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A 5-TON ACME, OWNED BY S. J. PETERSON, CONTRACTOR, EXCAVATING AT MINNEAPOLIS, 
MINN. 





A SERVICE 5-TON TRUCK HAULING CRUSHED STONE FROM BIN ON AN ILLINOIS ROAD JOB 





Building Mississippi's Roads 


NE of the leading road 
O contractors in the Delta 
country of Mississippi 
is S. K. Jones, of Frair’s 
Point, Miss., Memphis, Tenn., 
and Little Rock, Ark. Mr. 
Jones has, during the past 
year and a half, handled the 
biggest contracts let in 
Coahoma, Quitman and 
Franklin Counties, Miss., and 
is rapidly enlarging the scope 
of his operations. During the 
past year he built 75 miles of 
gravel roads in Coahoma 
County, Miss., with a crew of 
some two hundred men and 
seven trucks, including four 
U. S. trucks among them. 
The average haul from cars 
to road work has been from 
two to three miles The 
trucks, manufactured by the 
U. S. Motor Truck Company, 
which are loaded with a Byers 


LOADING GRAVEL UNDER THE HOPPER ALONGSIDE THE CARS 


\uto-Crane, are averaging 100 miles per day, ures, each truck has done the work of eight 
making from twenty to twenty-five trips, and teams and at one-fourth the cost. His figures 
averaging 8 miles to the gallon on gasoline. further show the economy of UV. S. trucks over 
All the trucks are fitted with U. S. steel bodies, the others used, in that his U. S. equipment 
having automatic tail gate release and spread- has given twice the mileage of the others at 
ing device, and each saves the work of four one-half the operating cost. 
inen in spreading gravel on the roads. After the hardest kind of service last sum- 
\ccording to Mr. Jones’ carefully kept fig- mer and fall, over new roads, no roads, fresh 


— 


STARTING AWAY FROM THE CARS WITH A CAPACITY LOAD 
OF GRAVEL 


fills, etc., the U. S. equipment 
was overhauled in January of 
this year, and the average cost 
per truck for inspection, parts 
and labor was $48.30 per 
truck. Under the working 
condition, this is a remark- 
ably low overhauling expense. 

The owner, an experienced 
contractor, who takes good 
care of his trucks and who 
has been building roads for 
years with trucks of all kinds, 
mules and horses, etc., is 
thoroughly convinced of the 
efficiency of motor trucks for 
heavy road contracting. 

The views herewith repro- 
duced give a good idea of the 
service rendered by the trucks 
used on this job. When the 
crane cannot load the trucks 
directly, it is used to fill the 
temporary wooden hopper 
alongside the gondola cars. 
Trucks are run under the 
hopper and are loaded very 
speedily, thereby greatly re- 
ducing the time which the 
trucks are idle. Such meth- 
ods are being generally used 
by contractors. 
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The catalogs and pamphlets listed below are available for free 
Contractors and Engineers who check over these 
pages each month and write for such material as interests them, 
will find this a valuable means of keeping up to date on the subject 
of machinery and equipment. 
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FREE HANDBOOK ON ROAD BUILDING. 

The National Steel Fabric Co., 909 First National 
Bank Bldg., Pittsburgh, Pa., has issued a valuable 
handbook for designers and builders of concrete 
highways, containing specifications, tables, etc., of 
daily use to engineers and contractors, gathered 
from active authorities on road building 
‘“‘CONCERNING ONE-TON LOADS.’’ 

A folder bearing this title has recently been issued 
by the Lee Trailer and Body Co., 2343 South La- 
Salle St., Chicago, Ili., containing valuable data on 
the handling of the dry aggregate of concrete 
paving work, both by the single-batch and multiple- 
batch methods, making use of the well-known Lee 
Line bodies. Contractors securing a copy of this 
folder will find much of value therein. 
“SCIENTIFIC SHOVELING.’’ 

In an attractive and interesting booklet entitled 
‘‘Scientific Shoveling,’’ the Wyoming Shovel Works 
Wyoming, Pa., gives information from various 
sources on the uses and types of shovels for various 
kinds of work. 

A TANK FOR EVERY PURPOSE. 

Bulletin 114 G, issued by the Heil Co., Milwaukee, 
Wis., describes the uses of Heil compartment tanks, 
which are used extensively throughout this country 
for the transportation of different kinds and types of 
liquids. The Heil Co. also makes steel dump truck 
bodies and hoists for dumping trucks 
MIXERS—HOISTS—WHEELBARROWS. | ; 
A 48-page catalog describing Lansing concrete mix- 
ers and other equipment, such as hoists, mortar 
mixers and wheelburrows, may be secured by 
writing to the Lansing Co., Lansing, Mich 

CARBIDE LIGHTS FOR NIGHT WORK. 
Standard, reliable, economical and efficient carbide 
lights for illuminating night work are described in 
the bulletins of the Alexander Milburn Co., Balti 
more, Md. ~ 
BARGAINS IN CONTRACTORS’ EQUIPMENT. 
Modern rebuilt equipment for prompt shipment to 
contractors is listed in the bulletins of the Con- 
tractors’ Machinery & Supply Co., 509-11-14 
Wabash Building. Pittsburgh, Pa. These bulletins 
may mean money in your pocket and quicker delivery, 
and, with this company’s guarantee, will help you 
materially These people also rent, lease and give 
terms to contractors. 

PILE HAMMERS AND HAMMER DRILLS. 
Labor-saving equipment in the shape of double- 
acting pile drivers and rotating hammer drills are 
described in Bulletins 25 and 26, respectively, 
issued by the MecKiernan-Terry Drill Co., 15 Park 
Row, New York City 

DETAILS OF CONCRETE MIXERS. 

Bulletin 104, published by Ransome Concrete Ma 
chine Co.. 1772 Second St., Dunellen, N. J., de- 
scribes in detail the features of Ransome concrete 
mixers for road building and concrete construction, 
and lists the claims of the manufacturer for their 
mechanical superiority. 


TRAILERS INCREASE CONTRACTORS’ PROFITS 
The new Troy Trailer catalog, published by the Troy 
Wagon Works Co., Troy, Ohio, describes in detail 
the newest models of Troy trailers with different 
types of bodies built specially for contractors 


LOCOMOTIVES FOR HIGHWAY WORK. 

The Fate-Root-Heath Co., Plymouth, Ohio, manufac- 
turer of industrial gasoline locomotives is issuing 
a 24-page special road bulletin emphasizing the use 
of locomotives in improved highway construction. It 
features installations showing illustrations of the 
locomotive in actual use in various states under 
varied conditions. 

TRENCHING MACHINES. 

The Austin Machinery Corp., Railway Exchange 
Bldg., Chicago, Ill., tells in Catalog A-118 all of 
the features of its trenching machines which are the 
result of on-the-job experience. 

STANDARD EQUIPMENT FOR CONTRACTORS. 
Catalog No. 69, issued by the Standard Scale and 
Supply Co., 1631 Liberty Ave., Pittsburgh, Pa., 
gives complete listings of ‘‘The Standard’’ line of 
contractors’ equipment, including concrete mixers, 
street pavers, hoists, pumps, gas, gasoline and oil 
engines, material elevators, wheelbarrows, etc. 
ELEVATING AND CONVEYING MACHINERY. 
The Weller Mfg. Co., Chicago, Ill., manufacturer of 
elevating, conveying and power machinery for 
cement mills, stone and ore-crushing plants, coal- 
handling systems, sand and gravel washeries, fer- 
tilizer and phosphate mills, grain elevators and flour 
mills, brickyards, ete., has published its catalog No 
30-G, a complete list and description of its products. 
A PORTABLE WOODWORKER. 

A portable woodworker with all the necessary at- 
tachments for molding, mortising, tool-grinding, etc., 
and equipped with a ‘‘Z’’ engine, is described in 
catalog J-705-A, which may be secured from the 
Contractors Equipment Department, Fairbanks, 
Morse & Co., 30 Church Street, New York City. 
LOCOMOTIVES CRANES. 

The MeMyler Interstate Co., Cleveland, 
bulletin No. 39, describes the many uses of its 
locomotive cranes in the contracting field. This 
bulletin and the smaller bulletins of this company 
describing clam-shell and orange-peel buckets are 
of particular value to contractors 
YOU NEED A BACKFILLER. 
Backfillers of both the traction and 
type manufactured by the Waterloo Construction 
Machinery Co., Waterloo, Iowa, are described in 
a booklet entitled Old Indispensable.’ 
BUILDING ROADS WITH LESS LABOR. 

A valuable booklet for contractors, entitled ‘‘Road 
Building with Less Labor,’’ has been prepared by 
the Engineering Department, Service Motor Truck 
Co., Wabash, Ind., and may be secured by writing 
to C. C. Frame, Transportation Engineer 
STEEL FORMS FOR ROAD CONSTRUCTION. 
Heltzel steel forms for the construction of roads, 
pavements, highways, curbs, combined curbs and 
gutters, ete., are described in an interesting series 
of illustrated bulletins, which may be secured from 
the Heltzel Steel Form and Iron Co., Warren, Ohio. 
TEAM WORK IN LOADING MACHINES. 

An illustrated folder showing the work of B-G 
loaders and conveyors, with valuable data showing 
the rate of loading and capacities, may be secured 
by writing to the Barber-Greene Co., Aurora, IIL, 
and asking for catalog and complete information on 
B-G standardized material-handling machines 
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INDUSTRIAL RAILWAY CARS AND LOCOMO- 
TIVES. 


In General Catalog No. 1 the Koppel Car and 
Equipment Co., Koppel, Pa., gives a complete listing 
of the well-known line of Koppel products, in- 
cluding portable railways, industrial railways, 
narrow-gauge siding and electric-driven cars, trucks 
and locomotives. 

PERMANENT TYPE OF CONCRETE PIPE. 

The lasting qualities of Lock Joint reinforced con- 
crete pressure pipe and standard culvert and sewer 
pipe from 12 inches to 48 inches in diameter are 
described in literature which may be secured from 
the Lock Joint Pipe Company, 1123 Broadway, New 
York City. 

MOTOR TRUCKS WITH REPEAT ORDERS. 

One of the great claims of the White Company, 
Cleveland, Ohio, for its motor trucks is the ever- 
increasing number of repeat orders. These trucks 
are described in detail in a contractors’ bulletin 
which may be secured from this company for the 
asking. 

‘‘A PERFECT TRENCH AT ONE CUT.’’ 

This is the claim of the Buckeye Traction Ditcher 
Co., Findlay, Ohio, for its trench and pipe-line exca- 
vators, which are described in an interesting book- 
let, ‘‘A Patriot of Iron—Delves for Independence,’’ 
which may be secured by writing to D. L. Royce, of 
the Buckeye Co. 

SAVE STEEL IN REINFORCING. 

An effective method of increasing the bonding value 
of reinforcing bars is described in literature which 
may be secured from the Corrugated Bar Co., Inc., 
Buffalo, N. Y¥., manufacturers of standard sizes of 
corrugated bars which have definite bonding values. 
REINFORCING FABRIC FOR CONCRETE WORK. 
In a well-illustrated 112-page pamphlet entitled 
‘‘Truscon Building Products’’ the Truscon Steel 
Co., Youngstown, Ohio, describes in detail its 
trussed bars, column reinforcing, metal lathe and re- 
inforcing for concrete sewers, as well as many 
other materials. 

A LITTLE GIANT FOR WORK. ; 
An interesting descriptive catalog giving the details 
of construction and operation of the ‘‘Little Giant 
Road Crane’’ may be secured by writing to the 
Locomotive Crane Co. of America, Champaign, II. 
ROAD BUILDING AND MAINTENANCE. 
Complete illustrated and descriptive catalog of mo- 
tor-driven heaters and distributors for heating and 
spraying all varieties of material for bituminous 
road treatment, and unloading and transfer pumps 
and storage tanks for tar and asphalt, may be 
secured by writing to the Kinney Mfg. Co., 3529 
Washington St., Boston, Mass. 

ALL-STEEL EXCAVATORS. 

The advantages of the Model 4 Keystone all-steel 
excavator with skimmer or boom extension with 
\4-yard clam-shell bucket are made very obvious to 
the contractor, in literature which may be secured 
on request from the Keystone Driller Co., Beaver 
Falls, Pa. 

COMPRESSED AIR ROCK DRILLS. 

If there is anything you want to know about rock 
drills, either tripod or column mounted for tunnel- 
ing, toe holing, or wherever deep holes in hard 
rock are required, write to Ingersoll-Rand Co., 11 
Broadway, New York City, and ask for this com- 
pany’s descriptive circular telling about I-R No. 
248 rock drills. 

INDUSTRIAL CARS FOR CONTRACTORS. 

Catalog No. 8, which may be secured from Henry 
N. Bell, of the Bieh] Iron Works, Inc., Reading, Pa., 
contains illustrated descriptions of standard and 
special side-dump cars for contractors, on which this 
company can make very early delivery and which 
are especially suited for rapid work. 
AN EXCAVATOR CRANE OF DIVERSIFIED 

USES. 


An excavator crane combining the advantages of 
the locomotive crane, traction tread, gasoline 
operation, interchangeability of buckets and de- 
vices, is described in a flyer entitled ‘‘The Indus- 
trial Handy Man,’’ issued by Pawling & Harnisch- 
feger Company, Milwaukee, Wis. 

A MANY SERVICE GAS ENGINE. . . 
The ‘‘New-Way’’ Motor Company, Lansing, Mich., 
has developed a 5-horse-power, air-cooled, multi- 
purpose gas engine for use with gasoline or kero- 
sene, which appeals particularly to contractors for 
operating pumps, tampers, etc. Literature on this 
engine may be secured on request by asking for a 
copy of bulletin C-20. 
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A POWERFUL MOTOR TRUCK 

If you are interested in securing for your work 
motor trucks which have a recognized standing and 
reputation, get in touch with the International Motor 
Co., New York, N. Y., and ask for a copy of cata- 
logs 13 and 39, containing detailed descriptions of 
the many exclusive features of this truck. 
CONTRACTORS’ HEAVY-DUTY TRAILERS. 
Arcadia drop-frame trailers, built to stand the 
strain and to clear the load when dumped, are de- 
scribed in a bulletin which may be secured from 
the Arcadia Trailer Corp., Newark, N. Y. 


TRACKLAYING TRACTORS FOR CONTRACTING. 
In a well-written booklet, ‘‘Why Best Tractors Are 
Tracklayers,’’ the C. L. Best Gas Traction Co., San 
Leandro, Calif., outlines the real fundamental 
principles of tracklaying tractors, and brings out 
points of great value to contractors regarding the 
use of tractors. 


GRAVITY CONVEYORS FOR LUMBER, C 

_AND BRICK. — 
In its major catalogs, the Mathews Gravity Carrier 
Co., Ellwood City, Pa., describes the use of its 
gravity carriers for handling lumber, bricks and 
cement. In Bulletin 3 this company delivers a 
special message to building contractors, paving con- 
tractors, jobbers and dealers in building supplies. 


LOCOMOTIVE CRANES OF ALL TYPES. 
Full-revolving, gasoline-operated locomotive cranes 
with crawler type wheels, round traction wheels or 
standard railroad wheels are manufactured by the 
Northwest Engineering Works, Chicago, Ill. © Full 
information and data may be secured by writing to 
this company and asking for a copy of its latest 
illustrated catalog. 


MAKING CONCRETE MORE WORKABLE. 

If yeu are interested in the preparation of better 
concrete floors with a superior finish, write to The 
Master Builders Company, Cleveland, Ohio, and 
ask for full information regarding Master Mix, a 
ey which controls concrete and produces a finer 
nish. 


EQUIPMENT BUILT TO YOUR NEEDS. 

The Knickerbocker Company, Jackson, Mich., manu- 
factures concrete mixers, single and double drum 
hoists, force and diaphragm pumps, and other ma- 
chines for contractors’ work. Catalog describing 
any or all of these machines may be secured for the 
asking. 

REDUCING MOTOR TRUCK MAINTENANCE. 
One of the chief means of reducing motor truck 
maintenance is to start with the right kind of truck. 
The Packard Motor Car Company, Detroit, Mich., 
has issued special bulletins for contractors, showing 
the particular advantages of the Packard truck and 
the Packard service stations throughout the country, 
which will help reduce maintenance charges. 


STANDARD HOISTING ENGINES, CABLEWAYS, 
DERRICKS, ETC. 

In the sixth edition of ‘‘Improved Hoisting Equip- 

ment’’ the National Hoisting Engine Company, Har- 

rison, N. J., illustrates and describes in detail its 

various types of steam hoisting engines, electric 

hoists, gas and gasoline engine hoists, belt-operated 

hoists, derricks and derrick fittings, trench cable- 

ways and pile drivers. 

FREE BOOK ON ROAD BUILDING. 

A very complete book, especially valuable to con- 

tractors and engineers, containing particular refer- 

ence to reinforcing for concrete roads, may be se- 

cured by writing to the American Steel & Wire Co., 

Chicago, Ill. 

CONSTRUCTING BRICK AND OTHER BLOCK 
ROADS. 


A free pamphlet, containing complete instructions 
and describing the methods of applying paving pitch, 
particularly Tarvia MF for brick, wood block and 
granite block pavement, may be secured by writing 
to Philip P. Sharples, Manager, General Tarvia De- 
partment, The Barrett Co., 17 Battery Pl., New York 
City. 

INSTALLING EXPANSION JOINTS IN ROADS. 
An interesting bulletin for the contractor, showing 
how the permanence of concrete streets may be in- 
sured by the use of Elastite, an integral expansion 
joint which eliminates buckling and expansion cracks 
in concrete, block and gravite pavements. May be 
secured from the Philip Carey Co., 8 Wayne Ave. 
Lockland, Cincinnati, Ohio. 
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Revolving Shovel Operation at the White 
Company’s Plant, Cleveland 


A 14-Yard Shovel Averaged 1,042 Yards a Day, Loading Motor Trucks with an 
Average of a Little Over 128 Cubic Yards per Hour, Actual Operating Time 


HE Fred R. Jones Company, of Chi- 
7 cago, one of the many well-known 

railroad contractors who early fore- 
saw the impending stagnation in railroad 
construction and wisely shaped their course 
accordingly, has recently completed an in- 
teresting job in Cleveland, Ohio. 


Description of Contract 

The contract called for the excavation 
work in connection with an extension of the 
White Company’s plant. The excavation 
consisted of the digging of a basement, ap- 
proximately 180 feet by 600 feet, with an 
average depth of 11% feet, a total yardage 
of about 31,000. 

The contract was received on July 23, 
1919. The shovel was loaded and shipped 
to Cleveland from Indianapolis, and actual 
digging was started August 1 and completed 
August 29. In 29 10-hour working days the 
shovel moved 30,119 cubic yards, the maxi- 
mum daily output being 1,200 cubic yards. 
The exact time in which the shovel was 
actually in operation was 235 hours, making 
an average of a little over 128 cubic yards 
per hour in operation, or an actual daily out- 
put of 1,042 cubic yards, including all de- 
lays. The cost of loading, including in- 
stallation charges and the cost of taking the 
shovel out, was 13 cents per cubic yard. 


How Material Was Handled 


The material was loaded into 5-ton White 
motor dump trucks, an average of 8 trucks 
being on duty. The average lift of the 
shovel was 18% feet. The material for the 
most part was sand and loam. It was 
wasted in the lake, with a haul of % of a 
mile. 

The shovel was delayed by the necessary 
moving up, waiting for trucks and for 
water, and on account of other work going 
on in the same lot simultaneously. This 
delay totaled 23 hours, including a day and 
a half lost on account of suspension of 
work, due to severe rain storms. Twelve 
hours were lost through trucks being blocked 
at a railroad crossing. F. E. Welsh, of the 


Fred R. Jones Company, states that if it 
had been possible to keep trucks under the 
shovel they could have averaged 1,200 cubic 
yards per 10 hours. 


The Shovel 


The shovel was an 18-B Bucyrus mounted 
on caterpillar traction. It was equipped 
with a 7%-cubic-yard dipper and a 28-foot 
boom and 20-foot dipper handle. This com- 
bination of boom and dipper handle was 
longer than the standard. It made it pos- 
s ble for the shovel to take this excavation 
in one cut and dump into trucks, an average 
lift of 18% feet. The caterpillars not only 
saved considerable time in moving up, but 
reduced the number of men ordinarily re- 
quired in the pit. 

In reference to the performance of this 
shovel, Mr. Welsh writes as follows: 

“We had wonderful success with this ma- 
chine in widening cuts on the L. A. & S. 
Railroad between Lorain and Ashland, Ohio, in 
1917, on account of its long reach, also on the 
Eastern Division of the Pennsylvania Railroad 
near Indianapolis, Ind. We find this machine 
works fine on double, third and fourth track- 
ing, on account of not having to take extra 
width out for jack arms and blocks, which 
class of work it has been used on principally 

“Please bear in mind that this shovel made 
this record in Cleveland, Ohio, after having 
been. in continuous use on railroad work for 
over two years, and after completing the White 
job it handled two other small jobs in Cleve- 
land, and is now working at Fairmont, W. Va., 
on street and industrial work and still per- 
forming wonderfully well. About the only 
repair we made after completing work in 
Cleveland was to rebuild the blocks on cater- 
pillars, caused by movement over rough cobble- 
stone streets.” 


What the Shovel Runner Says 


The following, taken from a letter from 
C. C. Thatcher, the operator, is interesting 
not only because it is the experience of one 
who knows, but because it shows what can 
be done by a man who takes pride in the 
efficient performance of his job. 

“Some think that I made a good record 
when I dug the basement for the White Auto 
Company at Cleveland in August, 1919. Yes, 
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hinge and a shipper shaft 
was broken in very cold 
when the iron was full of 
frost. I broke the shipper shaft by 
going through a pile of soft dirt and 
taking a header into an invisible filling 
with a wide-open throttle. 

“The shovel has been up 
lots of extre mely hard work I pulled 
frost with her three winters, rock 
and stumps in the winter of 1917, and 
I pulled 18 inches of frost and did 
but very little shooting. All that 1s 
ictually worn out on this shovel, ex- 
cept teeth and cables, is one shipped 
pinion, which gets the most wear of 
anything on this shovel 

“The shovel is doing very Satis 
factory work for the Fred F. Ley Company 
at Fairmont, W. Va., and her advantage here 
is far ahead of most any other shovel, owing 
to her size and being mounted on caterpillars 
and having a special long boom and dipper 
arm. I am grading streets and digging cellars 
on a very steep hillside. Up and down a hill 
it goes, and in and out of the cellar, with very 
little trouble and very small expense. I have 
one pitman part of the time. When I am in 
mud and water [ have two, but most of the 
time I have none. She is like a Ford. She 
never gets in a hole that she can't get out of. 

“The picture that appears here is the 18-B 
coming out of the basement at Cleveland up a 
17% per cent grade on cribbing. 

“T consider the Bucyrus revolving shovel the 
best on the market for durability and up-keep. 
The greatest thing of all is the yardage that 
they will put out. I will bet any man $100 that 
I can take an 18-B shovel with a standard 
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THE BUCYRUS STEAM SHOVEL CRAWLING OUT OF 
EXCAVATION ON CRIBBING, 17'2'% 


GRADE 


boom and dipper arm and with good conditions, 
with conveyances kept under the dipper, I can 
load 1,8co cubic yards in 10 hours. 

“I wish to state also that the boiler in this 
shovel is in good condition. There has never 
been a boiler maker stuck his head in the fire 
door yet. She leaked after 14 months. | 
calked the tubes once, and she is as dry as a 
bone to-day. The boilers are built so they can 
be kept clean.” 

Organization of Job 

The men employed on the job were: the 
foreman, the shovel operator and the fire- 
man, two pitmen, a coalman, and two road- 
men for trucks. Coal was delivered to the 
machine by trucks, and water was piped to 
the shovel. 


ACKNOWLEDGMENT 
cavating Engineer. 


From an article in The Ex 


Long Life and Low Maintenance 
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\n area of 12,573 square yards of asphalt 
paving laid with Trinidad Lake asphalt was 
constructed in 1888—32 years ago— in Colum- 
bus, Ohio, on Bryden Road from Parsons 
Avenue to Twenty-second Street. This paving, 
which has handled the average traffic of city 


streets throughout its life, has cost only 2.1 
cents per square yard per year for maintenance. 
This record is excelled by eleven streets simi- 
larly paved 31 years ago in Washington, D. C., 
where the maintenance charges have amounted 
to only 1 cent per square yard annually. 





Twenty-Seven Years of Rock Crushing Service 


are particularly interested in securing 
satisfactory types of rock-crushing equip- 
as well as elevating and screening ma- 
chinery. The Good Roads Machinery Com- 
pany, Inc., 836 Bulletin Building, Philadelphia, 
Pa., manufactures crushers in a wide range of 
sizes, from the small and comparatively light 
machines for portable use to the larger and 
heavier types for stationary plants. With these 
can be furnished all the appliances required for 
the installation of complete crushing outfits, 
including elevators, screens, conveyors, port- 
able stone bins, steam or gasoline engine power, 
and rock drills. 

Since the frame of a crusher is subjected 
-Ilmost entirely to a tensile or pulling strain. 
the frames of Champion crushers are made of 
high-grade rolled steel, which is the best ma- 
terial to withstand such usage. The frame is 
thoroughly bolted together in such a manner 
as to prevent any parts from working loose. 
Both the swinging and stationary jaws are of 
cast iron, which is the best material to with- 
stand the severe compression strain to which 
these parts are subjected. The camshaft and 
anti-friction roller, toggle seats and all shafts 


Care pare stone producers and quarrymen 


ment, 


from which castings are suspended are of steel 
forgings, and the dies or crushing plate and 
toggles are special chilled castings. 

The main shaft of this crusher is elliptical 
in shape so that one revolution of the fly-wheel 
produces two movements of the jaw, making 
it possible to secure the same results with the 
“Champion” as secured by other crushers, but 
with only one-half the speed. High speed 
means friction and heating the shafts and in- 
creasing wear and expense. The dies or crush- 
ing plates and toggles are made of special 
chilled castings to make them very hard and 
durable. They come in contact with the stone 
and are necessarily subject to wear. The 
cheek plates of high-grade steel are rectangular 
in shape and reversible in all four different 
positions, thus increasing their life through 
producing more uniform wear. One of the 
special features of the dies, which are made of 
chilled carbon iron, is that they can be re- 
versed or changed in a few minutes and are 
planed to fit against the surface of the jaws, no 
zinc being necessary to secure a smooth surface 
back for them. 

The No. 4% 


chine. 


crusher is a very popular ma- 
The receiving opening is 10 x 20 inches, 


PLANT OF THE COLUMBIA CONTRACTING AND ENGINEERING COMPANY, WASHINGTON, PA. 
THIS PLANT CONSISTS OF A NO. 4% CHAMPION CRUSHER, WITH MOUNTING, ELEVATOR, 
REVOLVING SCREEN, AND A PORTABLE STONE BIN 
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COMPLETE ROCK CRUSHING PLANTS SERVED BY RAILWAY 


thus enabling it to take a large-size stone. It 
is convenient to operate and the feeding mouth 
is low, but it is not necessary to dig a hole 
for the bottom of the elevator to run in. The 
machine is of large capacity and has proved 
very durable in service 

The portable crushing outfit is particularly 
valuable for the contractor who expects to op- 
erate in a number of different localities during 
any one construction season. This crushing 
outfit can be moved without taking down either 
the elevator or the screen and can be operated 
just as it stands by blocking the wheels, which 
are made specially heavy and strong for that 
purpose. A better plan which affords a more 
solid foundation is to place two wooden sills 
under the I-beam sills, to which the crusher is 
attached. The rear end of the machine is then 
lowered by simply turning two screws with a 
straight iron rod, until the I-beam sills rest on 
the wooden sills. The front of the machine is 
then lowered by removing the front truck, the 
whole operation requiring very little time. 
When the crushing is finished and it is desired 
to move the machine, the operation is reversed 
and the plant is again on the road. The tele- 
scopic bin for use with this outfit is so arrange‘ 
is to handle crushed stone in the easiest and 
most economical manner. The bin can be 
raised or lowered at will, and the same oper- 
ation that controls the bin also raises the 
screen to the operating position or lowers it 
into the pocket of the bin when the outfit is to 
be moved on the road. The mechanism for 
raising and lowering the bin is so powerful] that 
it can easily be operated by either one or both 
of the hand wheels, one of which is operated 
at the front and the other at the rear of the 
bin. By means of the worm gears by which 


the power is transmitted the bin can be held in 
any position desired. The important result 
secured by lowering both the bin and the screen 
im one operation is to bring the center of 
gravity so low that the outfit can be moved on 
the road as readily as an ordinary wagon, thus 
obviating the danger of upsetting, which was 
frequently experienced in old-style, heavy- 
top bins. When the bin is in a position for 
moving on the road, the top of the bin proper 
is a little less than 8 feet from the ground. The 
supports or framework of the screen project 
about 2 feet above this point, so that the en- 
tire height for clearance is only 10 feet 

The strong wheels of the bin are located on 
the insidé of the framework, thus allowing the 
carts or wagons to be brought close to the bin 
for convenience in loading. The front wheels 
cut under, making it possible to turn the out- 
fit in a small space. When the bin is ready for 
work, the screen takes a position high enough 
above the bin to make it possible to fill the 
pockets readily with the crushed material. The 
regular bin has three compartments, and the 
hottom of the bin tapers in both directions and 
is lined with sheet steel, permitting the stone 
to flow freely into the wagons or carts. 

No matter whether the crushed stone is to 
be used for metal or for ballast, the necessity 
for separating it into different sizes is apparent. 
and a crushing plant is rarely complete with- 
out a screen. “Champion” screens are made 
in 2-, 3- or 4-foot sections, according to special 
conditions, and are bolted and clamped to- 
gether so that when it is necessary to renew 
a particular section it can be easily taken out 
and a new one put in its place. The screens 
are of rolled steel, made in 24-, 30- and 36-inch 
diameters and of any desired length. 
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EFFICIENT 
HIGHWAY 
MACHINERY 


THE KINNEY HEATER AND DISTRIBUTOR 


Road engineers appreciate the vital impor- 
tance of using modern methods and apparatus 
in treating highways with hot or cold bitu- 
minous material KINNEY Highway Ma- 
chines are scientifically designed and con- 
structed to handle all kinds of bituminous 
road material with the greatest economy and 
efficiency. 


Guaranteed to sufficiently heat and properly 
apply any and all varieties of asphaltic or tar 
products now in use for bituminous treat- 
ment of ROADS AND HIGHWAYS. 

Road Builders, Contractors, Municipali- 
ties and many others are saving time, 
labor and money by using KINNEY 
equipment. 


KINNEY MANUFACTURING COMPANY 


3529 WASHINGTON STREET, BOSTON, MASS. 


New York Philadelphia 


Kansas City 


Houston San Francisco Chicago 











O8 marene OFF 


AT YOUR SERVICE 


if you are interested in Batch Boxes and 
Trucks for concrete work—‘V" Dump 
Cars—in general haulage systems. We be- 
lieve our broad experience will be an asset 
to you. 

We sell and rent complete outfits or 
separate units. Detailed rental proposi- 
tion on request. 


Koppel Industrial Car and Equipment Company 
KOPPEL, PENNSYLVANIA 


Sales Offices: 


Pittsburgh 
San Francisco 


Philadelphia 


New York 
Detroit 


Chicago 








HYDRO DUMPING EQUIPMENT 


for every hauling need 


There is a specially designed Steel Body ‘‘Made by 
Heil” for handling garbage, asphalt, gravel, crushed 
rock, cinders, coal or building supplies. It will suit 
your requirements exactly. The Hydro Hoist allows 
any truck body to be placed just back of the cab, 
saving loading space and giving proper load distribu- 
tion. 

You will find many valuable improvements in Heil 
Equipment. 

MANUFACTURERS OF 
Wagon Tanks, Storage Tanks and Special Welded 
Tanks of all kinds. 


THe HEIL co. 


1243 26th Avenue, Milwaukee, Wisconsin. 
Branches 
Chicago 
t. Paul 
Cleveland 
Memphis 
Dallas 
Detroit 
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A New Blasting Hole Drilling Machine for 
Quarrying 


HE rapid development of gasoline and 

kerosene engines during the last few years 

has made these the most desirable forms of 
motive power for deep blast hole machines, so 
that the American Well Works, Aurora, IIL, is 
specializing in blast hole drillers equipped with 
internal combustion engines. 

The “New American” gearless blast hole 
drilling machine which this company has de- 
veloped is built close to the ground and is so 
balanced that it permits short turning and 
transporting over ordinary roads. It is con- 
structed with ample strength of frame to carry 
the working parts of the machine in proper 
alignment, when operating heavy strings of 
tools at the high speed required in present 
methods of quarry blast hole drilling. It is 
claimed that this machine will jump tools 
smoothly at 60 strokes a minute, handling with 
ease a 4-inch diameter by 20-foot length drill 
bar, bit and socket, weighing from 1,100 to 
1,200 pounds, and drilling a hole 5% to 6 
inches in diameter. The spudding-beam is at- 


tached to the crank in such a manner that it 
gives a quick drop and hard stroke of the 
drill at a speed of 55 to 60 strokes per minute 
without any whipping of the drill cable, which 
is sO annoying to the operator and destructive 


to the cable. The drilling motion is imparted 
by the spudding beam carrying the spudding 
sheave. This is driven directly by the crank, 
which is keyed to the crank shaft. The spud- 
ding beam is of very heavy construction, which 
adds to its durability and also enables it to 
serve as a counterweight to the tools and 
effects a saving in power. No cog wheels or 
clutches are used on this machine. The spud- 
ding motion is stopped instantly with one 
lever when desired, regardless of the speed of 
the engine, and at the same time the hoisting 
drum may be started with another lever. 
When the spudding beam is stopped, the drill- 
ing tools are always hung up off the bottom, 
and they always start on the down-stroke when 
the beam is released. This obviates a heavy 
load on the engine when the tools are put in 
motion. The cable and sand reels are driven 
by friction. One lever operates the hoist, 
brake and feed-out, and one lever the sand 
reel hoist and brake. The absence of gears 
eliminates a source of frequent delay and ex- 
pense in most blast hole drilling machines. 
The absence of the friction clutch does away 
with another source of annoyance and frequent 
trouble. This class of work is not adapted for 
friction clutches, and some of the best manu- 


NEW WELL AND BLAST HOLE DRILLING MACHINE 
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SALAMANDER S 
A Cold Weather Necessity. 


For Use of Contractors and Builders on Buildings and 
Construction Jobs. Also for Heating Warehouses. 
Will keep Concrete from Freezing. 
Immediate Shipments from Stock. 
Specifications and Prices on Request. 





Cincinnati, Ohio 








SEND FOR PRINTED Ae MATTER ON OUR: 


Crushers, Bins, Elevators, a > Unloading and Gravel Screen- 
ing Plants, Gasoline and Steam > S$ Rollers, Graders, Wagons, 
Sweepers, and many other Important Products. 


ACME ROAD MACHINERY COMPANY. Frankfort, N. Y. 


“THE STANDARD” LINE OF 


Contractors’ Equipment 
Concrete Mixers, Street Pavers, Hoists, Pumps, Gas, Gasoline and Oil Engines, Ma- 
.evial Elevators, Spouting E gy Ww heelb: arrows, etc. Also wagon and motor 
iruck scales. Send for Catalogue No. 
THE STANDARD SCALE AND SUPPLY COMPANY 
1631 LIBERTY AVE., PITTSBURGH, PA. 
New York Philadelphia Baltimore Cleveland Chicego Detroit Dallas 














MANEY 
ER ivi RELIANCE ROAD BUILDING 
They dig, load, haul, dump and spread AND QUARRY EQUIPMENT. 


Write to 


THE BAKER MPG.-CO. CRUSHERS 


503 Stanford Ave, Springfield,” Ill. 


ELEVATORS 
SCREENS 
BINS 
MOTOR TRUCKS 
SWEEPERS 
SCARIFIERS 
No Laborers’ OILERS 

yrseun CAR UNLOADERS 


For shoveling 


into trucks. MOTOR FLUSHERS 


One man and the 
Wonderful 


HAISS Prompt Shipments. 
**Peth Digding’’ 


picit-fooding | .Write for Catalogue and Prices. 


li th rk. Th load 60 . yds. . 
2S a a power eost of I'ceat per cu. va.” or UNIVERSAL ROAD MCHY. CO. 
less. ™ or pag + am o KINGSTON, N. Y. 
wie GEO. HAISS MF G - CO., a Boston Office, 141 Milk Street. 
Park Ave. & 142nd St. Ss York City 
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facturers of friction clutches in the country 
do not recommend their clutches for satisfac- 
tory service on drilling machines of this type. 

The power provided is a 10-horse-power, 
“Novo,” hopper-cooled, frost-proof gasoline or 
kerosene engine, with full equipment, includ- 
ing speed regulating device, which is operated 
from the drilling end of the machine by tele- 
graph cord. The derrick is of the rigid ladder 
type and has heavy braces run up to the crown 
sheave bearing. The crown sheave runs in a 
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maple bearing, which is more durable than 
metal and is provided with a pocket for grease, 
enabling it to run several weeks without atten- 
tion. An adjustable tool guide is furnished, 
ntted in the center of the derrick, also a ground 
guide for steadying the tools in starting a 
hole. The derrick is easily raised or lowered 
by hand, using a small hand winch on the ma- 
chine. The machine can also be moved from 
hole to hole without horses by the use of the 
hand winch. 


Salamanders a Paying Investment 


With the coming of cold weather, building 
operations usually suffer. To make them more 
comfortable and efficient, liberal use of sala- 
manders about the building will be found a 
paying investment. 

Littleford Brothers, 500 E. Pearl Street, 
Cincinnati, Ohio, have placed on the market a 
substantial, low-priced salamander which is 
made heavy enough to withstand the intense 
heat which it produces. Most satisfactory re- 
sults are obtained when using coke, but other 
fuel can also be used. Because of the large ash 
pan and the height above the floor, these 
salamanders can be used inside of buildings for 
moderating the temperature and for drying 


plaster. They also keep concrete from freez- 
ing 
Winter concreting for outside structures. 


such as bridges, is not uncommon to-day. In 
many instances complete concrete bridges have 
been built during very cold weather, using large 
canvas coverings to completely envelop the 
structure, and maintaining sufficient tempera 
ture by means of salamanders, or by steam heat- 
ing plants where the size of the structure neces- 
sitates using too great a number of salamanders. 


Milwaukee 





to Toledo by Truck 











When Sturtevant-Jones 
Company, who distribute 
Federals at Toledo, find 
themselves in need of 
dump bodies they don’t sit 
down and wring their 
hands about the terrible 
freight situation, not they! 
They just send another 
Federal up to Milwaukee 
to the factory of the Heil 
Company after the bodies, 
and the truck makes the 





long trip to Milwaukee 
and returns with three 
combination bodies _ per 
trip. Thus they save time 


and money and are able 
to deliver the goods. 
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KOPPEL 


For both road and contract work 
KOPPEL cars and equipment have 
proven their worth on hundreds of jobs. 


Koppel equipment is sold and [rented 
as may be desired. 


Complete bulletins on request. 


Koppel Industrial Car and Equipment Co. 


KOPPEL, PENNSYLVANIA 


Sales Offices: 


San Francisco 
Philadelphia 
Detroit 


BBL 


New York 
Chicago 
Pittsburgh 


{i 
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“PIONEER” 


HIGHEST QUALITY ASPHALTS 
Any Melting Point - Any Ductility -Any Penetration 
“PIONEER” Mexican Asphalt Cement is a little 
different and a little better than “‘most Mexicans” 
less susceptible to temperature changes, absolutely 


uniform, highly ductile and complies with the strict- 
est specifications. 


“PIONEER” 
RUBEROAD CEMENT 


IT’S NEW IT’S DIFFERENT IT’S EFFICIENT 
Produced from a rubber-like compound. Tough, 


pliable, adhesive and little affected by heat orcold. 
Repair your concrete cracks with it. 


THE PIONEER ASPHALT CO. Lawrenceville, Ii. 
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[Liquide 


100% 
Pure 


for the 


Chlorination 
of 


Water 
Supplies 
and the 
Disinfection 
of 
Sewage 


E. B. G. 


Service 


Always 
Reliable 


Look for the 
RED 
Cylinder 


Send for latest book- 
let describing this 
High Quality Product 





Electro Bleaching Gas Co. 
New York 


11 S. La Salle St. 
Niagara Falls, N. Y. 


18 East 41st St. 


Chicago Office: - 
Plant: - i 






















REPAIRING PAVEMENT WITH THE LUTZ SURFACE HEATER 


Repairing Asphalt Pavements 


SPHALT pavements which have been 
A down a number of years are liable to 

develop vulnerable spots which need re- 
pairing. In pavements of the hot mix type, 
repairs in many cities are made with the 
Lutz surface heater, manufactured by the 
Equitable Asphalt Maintenance Company, 1901 
Campbell Street, Kansas City, Mo. The fol- 
lowing data give some idea of the cost of 
work done with these heaters in repairing as- 
phalt pavements, using one inch of new ma- 
terial. The cost given and the work done 
during 1916 and 1917 should be increased 
slightly, considering current work: 


Cents per 

Square Yard 
Philadelphia, Pa., contractor oe 63 
Brooklyn, N. Y., contractor aatheies 67 
San Francisco, Calif., municipal plant. . 35 
Brooklyn, N. Y., municipal plant...... 19 
Washington, D. C., contractor........... 66 
St. Paul, Minn., municipal plant.... ‘ 40 
New Orleans, La., municipal plant ‘ie 46 
Louisville, Ky., municipal plant........ 46 


Work done in other cities has shown satis- 
factory results no matter whether the work has 
been done by contract or by municipal forces. 
Prices have been moderate and the work 
satisfactory. 


The Gospel of Work 


more work !—until each of us has reached the 


Is America to become a nation of shirks and 
slackers? Shall we continue to “let George do 
it’? Or are we now ready to emerge from the 
mental slump which followed the great war 
and jump aggressively into the world-wide 
battle of commerce, forcing our way to our 
rightful leadership among the nations of the 
earth 

Our place is among the leaders of the earth 
in commerce, finance and industry, but unless 
we come out of our trance that place will be 
forever lost to us. America to-day plays the 
part of the dissolute Nero, jazzing away the 
precious hours while the Rome of our oppor- 
tunity is destroyed by the fires of indifference. 

“George”—meaning both our friends and 
our enemies among the nations—is doing it, 
all right. He is going full speed ahead. In- 
stead of leading. we are trailing. And lack of 
production is wholly responsible. 


Production means work—work—and ss sstill 


height of his efficiency and earning power. 
Not alone do we need production in the fac- 
tory, but in the office, on the road, on the farm, 
in the home—in every phase of our lives. 

Work, for the joy of the work itself; for the 
sake of successful accomplishment; for the 
betterment of all; to bring down the high cost 
of living through increased production and 
decreased overhead; for the future peace and 
comfort of our sons and daughters; for the 
salvation of America—work! 

Talk will not right conditions. Act! Work 
more and talk less. And as production creeps 
higher, day by day, the difference in prices 
and conditions will become apparent. Pro- 
duction alone will make that difference. Work 
brings production. Preach the Gospel of 
Work. 

—An editorial by H. H. Southgate from The 

U. S. Floating Power Plant News. 
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Repair Your 





It softens asphalt and 
other bituminous pave- 
ments so that any part 
can be easily remo 
andnew material added. 
It vulcanizes the old 
and new material into a 
perfect weld. It makes 
resurfacing and main- 





1901 Campbell Street 


Lutz Suits Heater in Operation on Sth Sai New York City 
THE EQUITABLE ASPHALT MAINTENANCE COMPANY 


“It Operates 


Streets With The LUTZ SURF ACE HEATER Without Flame” 





tenance easy and inex- 
pensive. 
It will surface granite, 
¢ brick, cobble, or other 
hard pavements with 
asphalt or other bitu- 
minous mixtures. It 
will discount your cost 
bills 50 per cent. 





Kenseas City, Missouri 








CONNERY’S 


TAR KETTLES FOR EFFICIENCY 


PRACTICAL 
DURABLE 
ECONOMICAL 
30 Styles 
Write for Catalog Prices 


CONNERY & CO., Inc. 
4000 N. 2nd St. Philadelphia, Pa, 








Erie Tandem Paving Rollers 


Include everything that makes for 
the best in Road Rollers. They 
are strong, simple in construction, 
durable and economical and easy 
to operate. Our first roller built in 
1887 is still doing its ‘‘bit.” 
Guaranteed against breaking or 
wear for 5 years. 


Write for illustrated matter. 


The Erie Machine Shops, Erie, Pa. 
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: BUFFALO-SPRINGFIELD 
Som! STEAM and MOTOR ROLLERS 


All Types and Sizes 


With or without Scarifier attachment. 
Helps you finish the job on time. 
No breakdowns—no trouble. 





Send for catalog A for complete 
information. 


THE BUFFALO-SPRINGFIELD ROLLER CO., Springfield, Ohio 








JAEGER 


Used by progressive municipalities 
and contractors. 
Is your town progressive? 
WRITE FOR DATA 


The Jaeger Machine Co. 


215 West Rich Street 
COLUMBUS : : : OHIO 





CONCRETE MIXER 


for paving and sidewalk work 
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~~) Combination Dump Bodies 





Dump Bodies, 2 to 6 yards Capacity 


STAKE AND VAN BODIES 


Heavy Duty Trailers 
4 Wheels—1 to 5 Tons 
Semi-Trailers—2 to 6 Tons 
Log and Pole Trailers—2 to 6 Tons 

Feady for Contract Work. 

Write for Full Information. 
ARCADIA TRAILER CORP'N. 
26 Murray Street 
NEWARK, NEW YORK STATE 











HOLLOW TILE 


The Most Economical Form of Permanent Construction 


Made in large units, Hollow Tile is quickly and easily 
laid at a low labor cost. This, and its freedom from 
shrinkin cracking or other deterioration, make 
Hollow ile an exceptionally economical form of 
meer ns construction. 
“By frost, nor fire, nor flood—nor even 
time, is well burned clay destroyed” 
Standard Building Code Technical Books 
Hollow Tile Hand Book Hollow Tile Manual 
General Books 
Hollow Tile for the Home Hollow Tile for the Farm 


The Hollow Building Tile Association 
Representing America’s Leading Manufacturers 
Conway Building, Chicago 











1%, 2%, 3%, and 5 Ton 
All Worm Drive Models 





SELDEN TRUCK CORPORATION 
ROCHESTER, N. Y., U.S. A. 














CONCRETE 
CONSTRUCTION HANDBOOK 


96 pages, illustrated, and special 
Service Sheets or Bulletins on 50 
Special Subjects, free to inquirers 
living east of the Mississippi. 


Alpha Portland Cement Co. 


General Offices: EASTON, PA. 
Branch Offices: New York, Boston, 
Phila., Baltimore, Savannah. 


Martins Creek Pa. s Comenton. N. Y., 
.N. Y., Manheim, . Va. 


Plants: 
J nevill 





TIFFIN 


Municipal Vehicles 
Reliable and Economical 


Motor Trucks, Power Street Flush- 
ers, Garbage Wagons and Trucks, 
Sanitary Carts, Dump Wagons, etc. 


The TIFFIN WAGON COMPANY, Tiffin, Ohio 








MACHINE 


SEWER RODS 


SATISFACTION CUARANTEED /} 
OUR PRICE IS RIGHT 


oy ASK FOR IT «SY 
ee Ng ah Yy 
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CALCIUM CHLORIDE 
FOR 
DUST LAYING 


AND 
REFRIGERATION 


PROTECTIVE PAINTS 
FOR 


IRON and STEEL 
‘ Semet-Solvay Co. 


Syracuse, N. Y. 











please mention the C. & E. Guide 
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MOTOR TRUCKS 


Builders of Business 


The Service Transportation Engineering 
Department which is manned by experts 
of long experience, will consider it a privi- 
lege to cooperate with you in determining 
the best solution of your hauling problems. 
Service Motor Trucks are built in seven 
models, from one to five tons, with dump 
and other specialized bodies to meet the 
exacting requirements of the contractor. 
Write for full details. 


SERVICE MOTOR TRUCK CO. 
Wabash, Indiana, U. S. A. 














OUR LINE 





Street Sprinklers 
Jaw Rock Crushers 
Road Graders 
Road Oilers 
Road Rollers 
Tandem Rollers 
Gyratory Crushers 
Street Sweepers 
Road Scarifiers 
Road Drags 
Wheeled Scrapers 
Grading Plows 
Elevating Graders 


Austin- Western Road Machinery Co. 


CHICAGO, ILLINOIS 


Oklahoma City Portland Memphis 
Philadelphia New York Richmond 
harleston Albany Nashville 

San Francisco Dallas Atlanta 

Los Angeles Boston Columbus 

New Orleans St. Paul Louisville 
Jackson 























ROAD-BUILDING 
MACHINERY 


ae 


Ample, Modern, Design 
A-Grade Materials and 
thorough workmanship. 
A Model For Every Use. 


Ask for fully illustrated 
Catalog. 


RUSSELL GRADER MFG. CO. 
MINNEAPOLIS, MINN. 


Dealers Everywhere 








‘s RE you bringing your transportation 
up to the assured demands of this 
fall and winter?’’ 


The railroad situation is gradually improv- 
ing, but railroad equipment is admittedly 
five years behind the business needs of the 
present. 


Good business judgment demands an imme- 
diate stocktaking of your present transpor- 
tation equipment. 


Motor trucks are being called upon to handle 
a constantly increasing share of the country’s 
short haul transportation. They can relieve 
your business of a large part of the delay and 
annoyance incident to the railroad situation. 


By assuming more of the short haul traffic 
they can help set free to your advantage the 
full complement of railroad equipment for 
long haul and bulk shipments. 


Motor trucks will give your business a valu- 
able measure of tansportation independence. 


THE AUTOCAR COMPANY 
Established 1897 


ARDMORE, PA. 


Manufacturers of the Autocar 
Motor Truck 


First published in Chicago newspapers, July 10,’20 
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‘CATERPILLAR 


LAND LEVELERS 





© 

/ 
~ 
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An ideal combination outfit for con- 
tractors and road commissioners. The 
5-Ton and 10-Ton “Caterpillar” Trac- 
tors, built to military standards, are 
everywhere acknowledged supreme in 
roadmaking, hauling and general con- 
tracting service. 
Catalog sent upon request. 

There is but one “‘Caterpillar’’—Holt build it. 


The HOLT Manufacturing Company, Ine. 


Peoria, Illinois 
Factories at Peoria, Ill., and Stockton, Calif. 














White 
‘Trucks 


do the most work 
for the least money 


a 


THE WHITE COMPANY 
CLEVELAND 
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EXPANSION 
YOInT 


The original felt 
walled asphalt joint 
protects roads, 
streets, walks and 
concrete structures 
against damage from 
expansion and con- 
traction. 

The Philip Carey Co. 
80 WAYNE AVE. 


LOCKLAND 
CINCINNATI, O. 
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“TAXPAYERS’ VALUE” 


BRICK ROADS 


AND 


STREETS 


Standard specifications and 
other literature on request. 


National PAVING BRICK Mfrs. Association 
800 Engineers Building Cleveland, Ohio 





please mention the C. & E. Guide 
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LINC Otn’~ 











“SATISFACTORY IN EVERY 
PARTICULAR” 


The City Engineer of Lincoln, Nebraska, says: 


“We have been using this Federal 5-ton Truck on 
the streets of Lincoln for the past year and have found 
it more than satisfactory in every particular. It is 
equipped with a 1200 gallon flusher tank, and it handles 
it under all conditions with perfect satisfaction. We 
have pretty nearly all kinds of trucks in service in the 
city departments, and in my opinion the Federal truck 
is far superior to any truck that we now have in ser- 
vice.” 

FEDERAL MOTOR TRUCK COMPANY 
34 FEDERAL ST. DETROIT, MICH. 





TAKING THE UNCERTAINTY OUT 
OF HAULING 


How often you see trucks stalled on the 
highways around every large city—one of 
the penalties of buying an assembled truck 
with parts of uneven and doubtful quality! 


More and more, as hauling distances in- 
crease, the thinking truck buyer is turning 
to the Packard—a truck of unified design 
and construction—a truck every part of 
which has to pass the close scrutiny of men 
who are authorities in automotive engineer- 
ing. 
“Ask the man Who owns one”’ 


PACKARD MOTOR CAR CO., _ Detroit 














FOR THE ROAD 
CONTRACTOR 








The Lee system of building con- 
crete roads not only eliminates 
the wheelbarrow men and shovel- 
ers, but effects other large econ- 
omies. Write for a free copy of 
our “Road Building and Paving 
Contractors Hand Book.”| 


Our Automatic Side and End 
dumping bodies for Motor Trucks 
operate by gravity. No com- 
plicated hydraulic hoists to get 
out of order. 


MOTOR TRUCK TRAILERS 
TRUCK AND WAGON LOADERS 


Write for Catalog. 


LEE TRAILER & BODY CO. 
2343 S. La Salle St. Chicago, III. 











LITTLEFORD 
Tarand Asphalt Heaters 





No 69 Tar and Asphalt Heater 


Favored by municipalities and leading 
contractors everywhere for 


MAINTAINING and BUILDING 
ROADS and PAVEMENTS 


The No. 69 Heater illustrated is exceptionally 
strong. It is very compact and convenient to 
handle. Made in several sizes and will burn 
coal, wood or oil. 


Circulars and Prices on Request 


LITTLEFORD BROs. 


500 E. PEARL ST. CINCINNATI, O. 
ee Y 


When writing to advertisers, please mention the C. & E. Guide 
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Kelly-Spring field 


Caterpillar Tires 


Kelly-Springfield Tire Co. 


New York, N. Y. 








iar ED 
UNITED STATES ‘NOBBY’ CORD 
PNEUMATIC TRUCK TIRES, 
save in every phase of truck operation because 


they are not simply large passenger car tires, 
but are constructed especially for truck usage. 


Join the ranks of thousands of satisfied users. 
United States Tires 
are Good Tires 


Dayton Airless Tires 
GUARANTEED 
2% YEARS 
Made exclusively for Fire Department 
use. 


Ride like Pneumatics 
No Punctures 
No Blowouts 


Write for information 


The Dayton Rubber Mfg. Co. 


Dayton, Ohio 











Deluge Ford 
CHEMICAL AND HOSE TRUCK 


Equip your town and the sparsely settled 
portions of your city with “Deluge” appa- 
ratus, the most efficient, durable and re- 
liable fire-fighting machine on the market 
~ to-day. Send for prices and specifications. 


THE PROSPECT MFG. CO. 
P. O. BOX 515 PROSPECT, OHIO 


FIRE EQUIPMENT 


Hand and Motor operated 
Write for facts 
O. J. CHILDS COMPANY, 


UTICA, N. Y. 


SALES OFFICES 
440 So. Dearborn St. 











Truscon Curb Bars 


Protect and reinforce concrete curbs. 
Strong, rigid, convenient, easy to in- 
stall. Furnished straight or curved. 


TRUSCON STEEL CO. 


Youngstown, Ohio 


ww, 








Dependable 
Motor Fire Apparatus 
Became Famous 
in Twelve Hours 
Made by the 


STUTZ FIRE ENGINE CO. 
Indianapolis, Ind. 





When writing to advertisers, please mention the C. & E. Guide 
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Equipment 


American-La France 
fire protection equip- 
ment has been known 
over seventy-five years 
for its thorough de- 
pendableness. 


Dallas Los 


Fire Protection 


Everything for fire prevention 
and fire protection. 


AMERtcAn [ATRANCE FIREENGINE [OMPANY,INC. 


New York Boston Philadelphia Pittsburgh Chicago 
Angeles Ban F i Toronto 


rancisco oro! 














Giant Cords 
and 
Demountable 


Rims 


Protect the 
Truck 


Give mileage 
at low cost 


Akron, Ohio 


oa * ee eae 
TRACTIO 


‘“Pneumatic tires enable us to use a motor 
truck—otherwise only teams could haul 
our steel girders and supplies to bridge con- 
struction over soft fields. Your Goodyear 
Cords save truck, time, labor—enable us 
todo work otherwise impossible. ’*—O. E. 
Nichols, Superintendent of Construction, 
Rochester Bridge Co., Rochester, Ind. 


GOODS YEAR 
CORD TIRES 
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a simple turn 
of the crank 


-it does all your figure-work 


A forward turn of the crank to multiply or add; 
a backward turn to divide or subtract—and 
there's your answer in the dials—proven correct 
by the Monroe Visible Check. 

Leading public works contractors and municipal 
engineers are saving costly time by using the 

onroe on all figure-work in connection with 
designs, estimates, payrolls Lap accounting, 
ete! ,Write for “Boo 


ONROE 


Calculating Machine 
MONROE CALCULATING MACHINE CO. 
Woolworth Building, New York, N. Y. 
Offices in Principal Cities 





SIMPLEX WIRES AND CABLES 


— Pe 
STREETS AND PARKWAYS 
Steel Taped Cables ‘‘Fibrex’’ Tree Wire 


For underground serv- For overhead service 
ice without conduits, among trees. Covered 
Easy to handle and in- with a_ non-metallic, 
expensive to install. non-inductive armor 
It is flexible. that resists abrasion. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO = SAN FRANCISCO 








HAZARD 


Rubber Insulated 


WIRES & CABLES 


“Made for users who want the Best” 
Hazard Manufacturing Company 
Wilkes-Barre, Penna. 


New York Pittsburgh Chicago Denver 














HABIRSHAW 


“Proven by the test of time” 


Insulated Wire 


Park Cable 


ABIRSHAW park cable is used in 
H? many important installations in all 

parts of the country. In common with 
all Habirshaw products, it is made under 
conditions insuring the highest standard of 
quality and is backed by the Habirshaw 
reputation for reliability and fair dealing. 


Ilabirshaw Wire Manufactured by 


Habirshaw Electric Cable Co. 


Incorporated 
1o East 43rd Street, New York. 
Habirshaw Wire Distributed by 
Western Electric Company 
Incorporated 
Offices in All Principal Cities 
Varnished Cambric Insulated Cables 
Armored Cables 
Rubber Insulated 
Cables 
Code (Black Core) 
Intermediate (Red 
Core) 


Paper Insulated Cable 
Round Conductor 
Cables 
Sector Cables 








Rundle-Spence “Vertico- Slant” 
Overcomes All Objections * - 


The “VERTICO - 
SLANT” is the very 
latest feature in mod- 
ern drinking equip- 
ment. The stream 
bubbles out at a 
practical and con- 
venient angle. Lips 
cannot touch jet— 
water cannot fall 
back. Drinking foun- 
tain experts proclaim 
this fountain as san- 
itary in every re- 
spect — overcoming 
every objection to 
the Od bubbler type. 
Ideal for schools, 
public buildings, 
parks and streets. 

Send address for il- 
lustrated descriptive 
mattertreatingon the 
subject of sanitary 
drinking fountains. 
inking foantatn 

oun 
“C” tev 
far% pe a bution. = 


Rundle-Spence Mig. Co. 


Milwaukee 
Wisconsia 
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NO MORE RATTLING COVERS 


S. E. T. Adjustable Manhole Covers 
DO NOT JUMP OR TILT — Non-Breakable 


Scientifically Right—Quickly Adjusted to street 
grade changes at little expense. Replacement and 
maintenance costs reduced over one-half. Suitable 
for Brick, Concrete or our own cast iron manholes. 
Five years in actual service under heavy traffic con- 
ditions. 

S. E. T. VALVE AND HYDRANT CO. 

452 Hudson Terminal Building 
NEW YORK 


No. 1. Under Cover rramne. No.2. Top Cover 
Frame. No. 3. Heavy Corrugated Cover. 


Ill strated Booklet and Price List on Appli- 
cation. 








Clean Your Sewers 
with the 


TURBINE MACHINE 


It makes no difierence what may 
clog your sewers, this machine will 
do the work and do it satisfactorily. 


Send for our latest catalog. 
Turbine Sewer Machine Co 


195 Eleventh Street 
MILWAUKEE 3 WISC. 








Industrial Piping 
Equipments 


RINNELL COMPANY through 

70 years of experience has gained 

a fund of practical knowledge of in- 
dustrial piping that is a distinct asset 
to those seeking an unusual service in 
industrial piping work. Our experi- 


Otterson Auto-Eductor 
Cleans Catch Basins 


SAVES TIME—MONEY—LABOR 





ence covers: 

Automatic Sprinkler Systems—Steam, Hot 
Water and Gas Heating—Power and Related 
Piping—Pipe Bending—Threading and Fabri- 
cating—Fittings, Pipe, Valves—Welding—Pro- 
cess Piping of all kinds—Compressed Air Lines— 
Water Supply Systems—Constant Level Size 
Circulating Systems—Piping for Acids and 
Alkalies—Hydraulic Piping—Gordon Dryers— 
Safety Fuel Saver. 


GRINNELL 
COMPANY 


Executive Offices Providence, R. I. 


; Offices in all large 
cities in the United 
ase ad States and Canada 








The Otterson Auto-Eductors are 
saving thousands of dollars yearly to 
users. Efficient, economical and sani- 
tary in operation, clean catch basins 
in from four to twenty minutes. 


Equipment mounted on any 5- 
ton chassis of suitable standard 
make. 


The Otterson Auto-Eductor Co. 


817 Fairbanks Bldg. 
SPRINGFIELD, OHIO 
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Midwest Turbines for 
Every Service 


Blower and Exhaust Fans running at a 
comparatively slow speed, and which are 
driven by high speed turbines, permit of the 
highest operating economy. Driven through 
reduction gears this makes an excellent 
unit and is absolutely dependable. 


Let our Engineers assist you in your 
power plant problems. Trained men in all 
branches of Engineering Service are of the 
Midwest Staff. These men will be glad to 
recommend the proper equipment to meet 
your operating conditions. 


Midwest turbines in every service operat- 
ing under the most severe conditions have 
given complete satisfaction for the last eight 
years. 


MIDWEST ENGINE CO. 


Indianapolis, U. S. A. 
MIDWEST ENGINE COMPANY 
PRODUCTS 


Midwest—Centrifugal, Reciprocat- 
ing and Deep Well Pumps and Aux- 
aries. Midwest—Utilitor. Mid) 
—Truck Engines. Midwest—Tractor 
Engines. Midwest—Wait Turbines. 
(Impulse Type) 





HOOKER LIQUID CHLORINE 
Especially prepared for sterilizing city water 


Hooker Liquid Chlorine is a chemically 
pure and anhydrous gas supplied in steel 
cylinders each fitted with a control valve 
especially designed for use with standard 
water sterilization apparatus. 


Correspondence Invited 
HOOKER 
ELECTROCHEMICAL COMPANY 
25 Pine St., New York. 

Works, Echota, Niagara Falls, N. Y. 








CHEMICALS 
for Water Purification 
We manufacture the highest grades of 


SULPHATE of ALUMINA 
also 
CHLORIDE of LIME 


and 


LIQUID CHLORINE 


PENNSYLVANIA SALT Mfg. Co. 
WIDENER BLDG. PHILADELPHIA, PA. 








SECURITY SEWER 
RODS 


Security Rods are made 
from second-growth hick- 
ory. with malleable iron 
couplings swedged or 
shrunk down very tightly 
on the curved places at end 


— of sticks. Security coup- 
lings cannot come off. 
Joint and unjoint easily and quickly—light weight— 


long runs easily made. No slack but lend themselves 
to all practical bends. 


They cannot buckle or uncouple in the duct. 
Send for Flyer No. 16. 


F. BISSEt LL. COMPANY 
226-228-230 Huron Street TOLEDO, OHIO 


PITTSBURGH 
RECORDING METERS 


Direct reading seven-day charts 
The Meter You Were Waiting For 


PITTSBURGH FILTER & ENGINEERING CO. 
PITTSBURGH, PA. 


Works, Oil City, Pa. 
Sales Office, Kansas City, Mo. 











The Taylor Portable 
Steel Derrick 


with Gondola Car Attach- 

ment for Handling Pipe or 

other heavy material from 
Gondola Cars 


Catalog furnished on application 


TAYLOR PORTABLE STEEL DERRICK CO. 
213 W. Grand Ave. -:- Chicago, Ill. 








MECHANICAL RAPID SAND 
FILTRATION PLANTS 


WATER WORK SYSTEMS 
ALSO 
“HOLYOKE” FIRE HYDRANTS 


“STREETERS” REMOVABLE PLUGS 
NORWOOD ENGINEERING CO. 


Florence, Mass. 
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—— 


that’s all we ask of you. 


CLEAN YOUR WATER MAINS 


One does not have to be an expert mathematician 
to figure out that a clogged water main calls for a 
stronger pressure and that in turn calls for more coal 
—and literally burning up money. We can show you 
how to get dollar for dollar value out of every ton 
of coal. We can show you how to clean the water 
mains quickly and cheaply. Send us your address— 


National Water Main Cleaning Co. 
Hudson Terminal Building 
NEW YORK CITY 








R.D.Wood & Co. 


PHILADELPHIA, U. &. A. 


ENGINEERS 
IRON FOUNDERS 
MACHINISTS 


Pipe, Hydrants, Valves, 
Gas Producers, Pumps, 
Gas Work Materials 











| | 


Cast Iron Pipe and Fittings 
Flanged, Threaded, 
Hub and Spigot 
Fountains 


Manhole Frames and Covers 
Lamp Posts 


Valves Hydrants 


Send for 
Pipe Economy Booklet 
JAMES B. CLOW & SONS 
534-546 So. Franklin St. 
Chicago, Ill. 
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PUMP ECONOMICALLY 


with 


DAYTON-DOWD 


CENTRIFUGAL PUMPS 


The rigorous demands of Water-Works 
pumping equipment are not too severe 
for Dayton-Dowd type CSU automat- 
ically balanced multi-stage pumps. 

Their economy of operation and freedom 
from trouble commend them to your at- 
tention 


Write for more data given in bulletin 242. 


DAYTON-DOWD COMPANY 


346 York St. Quincy, Ill. 


EVERYTHING 
FOR THE WATERWORKS 


Tapping; Machines, Hydrants, 
Valves, Gate Valves, Fire 
Hydrants, Water Works Special- 
ties. Write for booklet. 


A. P. SMITH MFG. COMPANY 
EAST ORANGE, NEW JERSEY 

















HEALEY SYSTEM 
of Sewer Cleaning 


Does the job quickly and at lowest 
possible cost. Guaranteed to clean 
out all obstacles. No job too diffi- 
cult. Send address for informa- 
tion on the Healey Sewer Cleaning 
Machine and Healey Catch Basin 
Cleaner. 


P. J. HEALEY, 41 Cortlandt St., New York 


VALVES 


OF EVERY DESCRIPTION 
FOR EVERY SERVICE 


Send for illustrated printed matter 


Rensselaer Valve Co. 


TROY, N. Y. 











SHONE SEWAGE EJECTORS 


AUTOMATICALLY RAISE SEW- 
AGE FROM LOW TO HIGH 
LEVEL SEWERS OR PURIFICA- 
TION PLANT; ALSO SUITABLE 
FOR PUMPING SLUDGE. 

City Engineers, Sewage Disposal 
Superintendents and others should 
write for free descriptive bulletin. 


YEOMANS BROTHERS COMPANY 
1417 DAYTON ST. CHICAGO, Ill. 


CRANE 


VALVES—FITTINGS 
STEAM SPECIALTIES 


are made in all sizes for 
all pressures and air 


purposes. 


CRANE CO, 
836 S. MICHICAN AVE. CHICACO 











LUDLOW GATE VALVES 


— For— 


Water, Steam, Gas, Oil, 
Hydraulic or Electric Oper- 
ated. All styles, any size, 
all pressures. 


Information on request <3} 


THE LUDLOW VALVE MFG. CO. 


TROY, N. Y. 











LOCK BAR STEEL PIPE 


STRENGTH 
maximum, CARRYINC CAPACITY 
DURABILITY 


SIZES 20’ TO 72” DIA. 


EAST JERSEY PIPE COMPANY 
50 Church Street New York City 
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ALUABLE INFORMATION 


YOU SHOULD 
HAVE ] 








= 

FREE 
ON 

REQUEST. 
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10,500 Gal. per Minute 
against 68 ft. Head 


is delivered by this De Laval 18-in. cer- 
trifugal pump driven by a De Laval 220- 
h.p. steam turbine. A De Laval speed- 
reducing gear is used to convert the tur- 
bine speed of 5000 r.p. m. toa pump speed 
of 900 r.p.m. 


This is the ideal type of unit for hand- 
ling large volumes of water against mod- 
erate heads. It competes in efficiency 
with the best multiple-expansion recipro- 
cating pumping engines, and far excels 
in simplicity, first cost and cost of at- 
tendance and supplies. 


Ask for special bulletin B-96 
DE LAVAL STEAM TURBINE CO. 


Trenton, N. J. 120 














NORDBERG 
MACHINERY 


We make a complete line 
of 


STEAM ENGINES 
OIL ENGINES 

MINE HOISTS 

AIR COMPRESSORS 
BLOWING ENGINES 
CONDENSERS 


Our experienced engineers will 
gladly consult with you 


Nordberg Manufacturing Co. 


Milwaukee, Wisc. 














FAIRBANKS -MORSE 


Portable Wood Worker 


With attach- 
ments for 
molding, 
mortising, 
rabbeting 
jointing, 
matching, 
boring, sand 
Papering, tool 
grinding, 
sawing irreg- 
ular shapes 
and tongue 
and groove 
work, 


e ° 6é79) e 
Equipped with a “Z’’ Engine 
That very fact alone should make the Fairbanks- 
Morse Wood Worker the strongest contender for 
your order. But combined with the numerous 
other exclusive features, such as the out-in-the- 
open engine and the economical fuel consumption 
features, it stands forth az the leading machine 
in its field. Send for catalogue J-705A. 


CONTRACTORS’ EQUIPMENT DEPT. 


FAIRBANKS, MORSE & CO. 


30 CHURCH ST. - NEW YORK CITY 
BALTIMORE OFFICE BOSTON OFFICE 
115 East Lombard St. 245 State Street 
PHILADELPHIA - - 917 Arch Street 
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Pump Makers to the 
World 


Att the wealth of experience gained in 
40 years specialization guarantees every 
Deming Pump, —and there are “more than 
a thousand” types to fit every conceivable 
pumping need. Catalogs on request. 

THE DEMING COMPANY, Salem, Ohio 
New York, Ralph B. Carter Co.; Chicago, Henion & Hubbell; 


—— Harris Pump and Supply Co; San ae 
Praacicso, Orane Co. ‘ 



































eS and Vertical Centrifugal 
Units in both Single and Multiple 
Stage. Built tomeetall requirements. We 
also specialize in Deep Well Equipment. 
Our organization is backed by experience 
extending over a quarter of a century of 
pump designing and building. 
Specifications and particulars will be sent 
to Contractors free on request. 


Aurora Pump and Manufacturing 
Company 


AURORA ILLINOIS 








SINGER BLDG., NEW YORK 








SEWAGE DISPOSAL APPARATUS 


Siphons, Imhoff Tanks, Ejectors, Regulators, Screens, etc. 


Pacific Flush-Tank Com 


4241 E. RAVENSWOOD A gt’ 











GATE 
VALVES 


New York 


SLUICE GATES, CHECK VALVES, AIR VALVES, INDICATOR POSTS, ETC. 


EDDY 


Hydraullically and Electrically Operated Valves and Sluice Gates Valves Designed For Ali Kinds of Service. 
EDDY VALVE COMPANY, WATERFORD, N. Y. 


Chicago Boston 


FIRE 
HYDRANTS 


San Francisco Philadelphia 








PUT YOUR PUMPING PROBLEMS 
UP Tv PUMPING EXPERTS 
Indiana “ECONOMY” 
AIR LIFT SYSTEMS FOR WELLS, 
Air Lift Separator-Pumps, Air Com- 
pressors, Air Receivers, Electric Motors, 
Centrifugal Pumps, Reciprocating 
Pumps, sae Well Pumps, Impeller 
Pumps, Gasoline and Oil Engines. 
Indiana Engineering Service. 
ASK FOR OUR 
‘Booklet on Deep Well Pumping”’ 


INDIANA AIR PUMP COMPANY 
INDIANAPOLIS, INDIANA 


LYNCHBURG FOUNDRY COMPANY 


LYNCHBURG, VA. 
Manufacturers of 


Cast Iron Water and Gas Pipe 
Flanged Pipe and Flanged Fittings 


QUICK—RELIABLE SERVICE 











Reliable Pumping 


with the Pomona double stroke, 
non-pulsating deep well pump, your 
pumping troubles are no more; 
your power expense less; your 
volume sure and greater. 
Send f r Catalog — 
ALSO 
MUNICIPAL 


ICE 
PLANTS 


United Iron Works, Inc.” 
Gen. Offices, Kansas City, U. S. A. 











BUSCH-SULZER BROS.- 
DIESEL ENGINE Co. 


Main Office and Works 
ST. LOUIS, MO. 


Sales Offices 
60 BROADWAY 
NEW YORK 


LEMCKE ANNEX RIALTO BLDG. 
INDIANAPOLIS SAN FRANCISCO 





‘ 
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THE CLARK METER BOX 


Furnishes thoro protection and gives 
entire satisfaction. Our catalog R tells 
the complete sto also tells about the 
CLARK METER TER—Valve Hous- 
ings, Leak Indicator—and many other 
Water Works Appliances. 


H. W. CLARK CoO. 
Manufacturers of 
Everything for the Water Works 
130 So. 17th Street, MATTOON, ILL. 


New York Salt Lake City 
San Francisco Chicago 

















LEA-COURTENAY . PUMPS 


Centrifugal 
pumping 
machinery 
for every 
pumping 
service 
Send for Bulletin H-4 
LEA-COURTENAY CO. 
14 Maine Street 
Newark, N. J. 






Lea-Courtenay standard 
Underwriters’ Fire Pump 













trae _ EA DIT E mer 


Registered U. S. Patent Office 


FOR JOINTING CAST- 
IRON WATER MAINS 
NO CAULKING REQUIRED 


Melted and poured same as lead. 

No large bell-holes to dig. 

Trench pumping cost reduced to mini- 
mum. 

1 Ib. Leadite is equivalent to 4 lbs. lead. 


* Saves 75%. 


Joints effective from yarn to face of bell. 

Resists electrolysis and withstands 
vibration. 

Big saving when going thru rock or bad 
ground. 

Allows work to progress rapidly. 

Saves time, money and labor. 

Makes work easy on the men. 

The up-to-date joint for bell and spigot 


pipe. 
Used by water works alloverthecountry. 


Write for price and full information. 
Send for the estimate card. 


THE LEADITE COMPANY 
100 S. BROAD ST., PHILADELPHIA, PA. 











VENTURI METERS 


are recognized as standard 
equipment for gravity mains, 
filtration plants, pump dis- 
charge lines, sewage dis- 
posal systems, hydraulic tur- 
bines, etc., by the most prom- 
inent municipalities. 





Builders Iron Foundry Type M 
“Builders of the Venturi for 29 years’ Register 
Providence, 1. 

















Plug Valves 


Sluice & Shear 
Gates 


Flap Valves 
Hoisting Standards 


Coldwell-Wilcox Co. 
Newburgh, N. Y. 





PLUG VALVE 








Do You Sell Sixty or Eighty 
Per Cent of Your Pumpage? 


The average waterworks does not 
realize in money returns more than 
60% of the water sent from the source 
of supply—80% or even more is at- 
tainable. 


The Simplex Pitot Recorder 


will enable you to discover and locate 
the loss and leakages responsible for 
this discrepancy. 

Our expert engineers with their in- 
struments and methods are available 
either to conduct water waste sur- 
veys or to give the necessary instruc- 
tions to your own men, all of which 
has been done in many cases with 
most gratifying results. 


SEND FOR BULLETIN 
In writing refer to this publication 


Simplex Valve and Meter Co. 
5722 Race Street, Philadelphia 





When writing to advertisers, please mention the C. & E. Guide 














go CONTRACTORS’ & ENGINEERS’ PURCHASING GUIDE 





MecNUTT METER SPECIALTIES 


> S a result of our rigid policy of maintaining 
ae A: the highest standards of quality and serv- 
; ice in McNutt Meter Setting Specialties 


Tr a, the demand for our equipment has grown so 
SS FTECTOR METER : rapidly that we are now making the second 
rin HERSEY D Pr addition to our factory facilities, within eighteen 
S: months. McNutt Equipment makes good— 
and we shall leave nothing undone that will im- 


prove our product and insure the service that 


The Hersey Detector Meter has “AP users of McNutt equipment have come to expect. 


es —- eoceees ? for thirteeny: inx & Complete information sent on request. 
. 6.8/0 and I2° sizes or scoalits a Bi any McNUTT METER BOX CO. 











¥; ge Ae D y insurance 28 McNutt Bid~. Brazil, Ind. 
an ual dotng eucaace tome ess ; 
am //) pi i ed States, and by the & 
Popartments, end 
: meet in more, than 6990 Cities & 
3 ond owns for use on ‘over 4000 WATCH-DOG 


Fire Services protecting over 


E $2.000.000.000. worth of Insured Property | 4 WATER METERS 


RB) HERSEY MANUFACTURING COMPANY § MADE BY 
H Boston NEWYORK CHICAGO COLUMBUS.O 2 G AMON METER CO. 


PHILADELPHIA ATLANTA: .SAN FRANC) 
hail w NEWARK, NEW JERSEY 











NORTHERN ROTARY PUMPS ELEVATED STEEL TANKS 


{ Will deliver more gallons per minute per for 
horsepower than any other pump. 
4 There are over three hundred Users of MUNICIPAL SERVICE 
Northern Rotary Pumps who will testify 
to this fact. 
} Tin, eee Rotar P Pune can be 
to fit t r fire service — 
on hand drawn trucks ee electrically or PITTSBURGH-DES MOINES 
ts—as stationary units 
ith quutahe oo gecoline motors lor Eee or STEEL COMPANY 


water works service. 


Write for our new catalog today. Pittsburgh, Pa. Des Moines, Ia. 
Chicago, Ill. Dallas, Texas 
NORTHERN FIRE APPARATUS CO. New York, N. Y. San Francisco, Cal. 
MINNEAPOLIS, MINNESOTA Washington, D. C. Chatham, Ontario, 
Manufacturers of the Northern Trailer Pump for Fire Service ‘s 

















Does Your Stock of Pipe-Fittings Include 
Ford “RAMS-HORN” Meter Frames? 


There’s a reason why so many meter men swear by “Rams-horns”! 
They are so down-right handy when it comes to installing, replacing 
or removing meters that ordinary fittings are out of date!! 


Just drop us a card, please 


Ford Meter Box Company 


gy of EVERYTHING BUT THE_METER: 
eter 
Machines Wabash, Indiana 


Meter Testin: 
= — Adjustable _ Pipe Couplings 
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WATER METERS 


SIX DIFFERENT TYPES 
Fulfilling Every Service Requirement 


CROWN 


The original rotary The familiar disc type. 
The original. 


EMPIRE-COMPOUND 
For — varying 


piston meter. 


EMPIRE 


The best all-round 
meter in the world. 


NASH GEM 


Velocity type for 
Heavy Work. 
PREMIER 


For accurately meas- 
uring volume. 


We have been in the meter business for over fifty years. Our experience is entirely 
at your disposal. Free consultation with our engineers may be had at all times 


on any of your meter proklems. Write us. 


NATIONAL METER COMPANY 


Established in 1870 


MAIN OFFICE 
299 Broadway, New York 


BRANCH OFFICES 
In other principal cities 























Badger Water Meters 
Help to Stop Waste 


Badger Water Meters guard the 
water supply against wilful waste, 
also make an appreciable cut in 
your coal bill. 


Send us your address for informa- 
tion on how water meters can re- 
duce overhead expenses. 


BADGER METER MFG. COMPANY 


841-847 30th Street Milwaukee, Wis. 








ARCTIC 
WATER METER 


In no other meter can you find 
the Arctic characteristics—- 
Dependable and Accurate 
registration, the breakable 
Frost Bottom which minimizes 
the possibility of damage by 
freezing and the unit assembly 
of measuring mechanism 
which makes low maintenance. 


end for Bulletin 59 


e 
Pittsburgh Meter Company 
GENERAL OFFICE AND WORKS 
EAST PITTSBURGH, PA. 
New York—149 Broad- Seattle—802 Madison St. 
Chicago—6 So. Wabash —_, S. C—1433 


Ave. 
Kansas City—6 W. 19th Los Angeles—Union Oil 
St. Building 


Meters for measuring Water, Oil, Gasoline, 
Natural and Artificial Gas, Air, Oxygen and all 
other Gases and Liquids, either hot or cold, at any 
pressure. 
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Union Water Meter 
produced to meet the 
demands of all water 
department service. 


Write for printed matter 


Union Water Meter Co. 


Worcester, Mass. 


METERS 


FOR OIL, GASOLINE 
WATER, ETC. 


25 YRS. ON THE MARKET 
400,000 SOLD 


BUFFALO METER CO. 
2898 Main St. Buffalo, N. Y. 








LAMBERT 
WATER METERS 


Made in all sizes, 54” 
to 6”, of best Bronze 
Composition Thruout, 
fitted with unbreakable 
reinforced disc-pistons 
Write for booklet 
THOMSON METER CO. 
100-110 Bridge Street 
Brooklyn, N. Y. 




















55 Duane Street 


A PITOMETER 
SURVEY :: :: 


Will positively unearth 
all sources of water waste 
including underground 
leaks which cannot be 
seen on the surface. Let 
us prove it to you by 
demonstration in a ‘“Test 
District.” 


Send us your address for 
further information. 


The Pitometer Co. 
New York 


maa" CAST IRON PIPE 


for WATER—GAS—CULVERTS—SEWERS 


Pe ne oy ern gy rota ag 


a 


WARREN FOUNDRY & MACHINE CO. 


11 Broadway, N. Y. Phillipsburg, N. J. 


Sales Offices: | 26: Devenshire St., Boston, Mass. 








—s08SER— 


The Symbol For 
CONVENIENCE 
EFFICIENCY 

ECONOMY 

SERVICE 
SAFETY 
In Oil & Gasoline Handling Equipmest 
S. F. Bowser & Co. Inc., 3" uss | 
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WARRENITE BITULITHIC 
MEANS UP-TO-DATE 
Road and Street Construction 
Write for illustrated booklet 
WARREN BROTHERS COMPANY 


Executive Offices: Boston, Mass. 


DISTRICT OFFICES: 
New York, N.Y. Utica, N. Y. Toronto, Ont. 
Jest, On 


St. Louis, Mo. Winnipeg, Man. . 
San Francisco, Cal. Nashville, Tenn. Vancouver, B. C. 
Ore. Minneapolis, Minn 


Chicago, Ill. . 
fichaeed, Va. Los Angeles, Cal. 








TRANSFORMERS 


Of All Kinds 
Standard Lighting Transformers 
Power Transformers 
High Voltage Transformers 
Three Phase Power Transformers 
Welding Transformers 
Auto Transformers 
Motor Starting Transformers 
Special Transformers of any kind 
for any commercial voltage or 
frequency. 
QUALITY, SERVIGE AND 
PRICE ALWAYS THE BEST 


KUHLMAN ELECTRIC CoO. 
Bay City Mich. 





GU PONT 


EXPLOSIVES 
For All Industrial Uses 


Red Cross Extra, Gelatin and 
Straight Dynamites, Du Pont 
Extra Gelatin and Straight Dy- 
namites, Repauna Gelatin, Du 
Pont Blasting Gelatin, Du Pont 
R. R. P., Permissible Explosives, 
Blasting Powders. 


Send for descriptive booklets 
and price lists. 


E. I. du Pont de Nemours & Co., Inc. 
Sales Department, Explosives Division 


WILMINGTON, DELAWARE 














STREET CORNER CANS 
with covered tops that always keep the refuse 
CONFINED AND OUT OF SIGHT 
are the ones to give satisfaction. 


They are the most sanitary and effective. Complete 
description cheerfully furnished. 


Ask for Catalog PC 


THE STEEL BASKET CO. 


708 So. 3rd St. Cedar Rapids, Iowa 











Concrete Roads must be 
reinforced 


It is demonstrated beyond doubt that 
to make concrete rhe proof a t 
heavy motor traffic, weather and time a 
fabric of steel must be incorporated in the 
concrete. 

Several great States have so ruled. 


American Steel and Wire 


Company’s 
Concrete 
Reinforcement 
Fulfills every engineering requirement 
Send for our Book on Road Building 


New York Cleveland 
Denver 


Chica 
Pittsburgh 











Iron Horse Metalware 
for Contractors’ 


Galvanized Cans Engineers’ Cans 
Pails Oily Waste Cans 
Rubbish Cans Ash Cans 

Garbage Cans Corrugated Baskets 


SEND FOR OUR CATALOGUE 


ROCHESTER CAN CO. 
109 Hague St. Rochester, N. Y. 
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THE SPRACO PAINT GUN 
PAINT—TIME—LABOR 


One Senty 2 man with a td PAINT GUN re sepleces 6 skilled painters with 


hand brush 


E FIRST JOB PAYS F 
Write for bulletin P-54. 


R THE OUTFIT 


SPRAY ENGINEERING CoO. 








PENNSYLVANIA PORTLAND CEMENT 


Every bag of Pennsylvania Cement, wherever obtained and for whatever Purpose, has the 
xt 


same hig 


quality required for public service construction work in which it 


extensively 


used. Ask your dealer for Pennsylvania—or write direct to 


PENNSYLVANIA CEMENT CO., 30 East 42nd St., New York City 








The Stewart Iron Works Co. 


(INCORPORATED) 
527 Stewart Block, -:- Cincinnati, O. 


Iron Fence 

Lawn Vases 

Park and Lawn Settees 

Iron and Wire Window Guards 


‘The World’s Greatest Iron Fence 
Builders’’ 


Bausman 
Steel Swings and Settees 


Thirty-five years manufacturing Steel 
Swings and Settees for Parks, will give 
you the service you desire. 

We use only High Grade Carbon Steel 
and Hardwood in making Bausman 
Steel Swings and Settees. May we 
quote prices on your requirements? 
Send for our Catalogue No. 20. 


BAUSMAN MFG. CO. 
Pa. 


Bausman (Lanc. Co.) 








KOLESCH Surveying 
Instruments 


Are built to meet the 
especial needs of Con- 
tractors and Engineers 
and are sold at the 
right price. 

We carry acomplete line 
of Drawing Instruments 
and Material. 


KOLESCH & CO., 138 Fulton St., New York 


REGISTERED 


pls Ry AR ECONOMY ‘ere 


U.S. PAT. OFFICE 


BY “ ~~: with ECONOMY DRAFTING 
your drafting room 
at be more » eitbaleax for ECONOMY 
TABLES, enables the draftsman to work 
with greater spose and accuracy, and 
ECONOMY SECTIONS enable him to fill 
his blue prints and tracings NEAR HIM. 


SEND FOR CATALOG 
Economy Drawing Table & Mfg. Company 


Adrian Michigan 











The MURDOCK 


PATENT-ANTI-FREEZING 


BuBBLE FONT 


Is the only drinking fountain made that was Gutigeet 
and is built solely for outdoor use. It does not have 
to be turned off at the approach of cold weather. 
THE ONLY FOUNTAIN MADE THAT 
IS STRONG ENOUGH TO WITH- 
STAND PUBLIC ABUSE. 
Perfectly adapted for use on the Public Streets, in 
Parks, Playgrounds, School Yards, and all semi- 
exposed or uncertainly heated enclosures. 
Write for fully illustrated literature to 
The MURDOCK MFG. & SUPPLY CO. 
(THE ORIGINAL HYDRANT _BOwse 


INCINNATI, - - OHIO 
. Builders of ‘Water “Service “deviews since 1853 








LIBERTY 
DRINKING 
FOUNTAIN 


PUR 


ONLY Sanitary Drinking Fountain 


PURO SANITARY DRINKING 
FOUNTAIN CO. 


Haydenville Mass. 
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ELECTRICAL 
PRODUCTS 


To develop machinery for the gen- 
eration, transmission, distribution and 
utilization of electricity in the form 
of light, heat and power, has been the 
aim of the General Electric Company 
for more than a quarter century. 


G-E engineers in sales offices in all 
large cities are ready to assist in any 


problem where electricity may be used. 


General QO Electric 


Steserady Nr, COMPANY Si tasce citice 











This Trade Mark 


on electrical apparatus of every kind, 
for the generation, control, trans- 
mission and application of electrical 
energy, is your protection. 
Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Geo. Cutter Works, South Bend, Ind. 


Westinghouse 








DIXON’S 


SILICA GRAPHITE 


PAINT 


a combination of the best linseed oil 
obtainable and flake silica-graphit -. 
Made by long grinding in improved 
mill. A finer film means less flaking off. Made for 
over fifty yearsin FIRST QUALITY only. It is the 
economy paint in labor and material because it gives 
longer service. Write for long service records and 
Booklet No. 107-B. 
Made in JERSEY CITY, N. J., by the 


JOSEPH DIXON CRUCIBLE CoO. 
Established 1827 











King Street Lighting 
Standards 


Write for illustrated matter 


MADE BY 
KING MANUFACTURING CO. 
53 W. Jackson Boulevard 
CHICAGO, ILL. 








ELRECO COMBINA ‘ION 
RAILWAY 


and 
LIGHTING POLES 


Make Lamp Standards 
unnecessary, one pole 
at half the cost does 
double duty—supports 
the trolley span wires, 
also ornamental bracket 
and handsome Lighting 
Fixture. 


Full details in Catalog 
F—sent on request. 


Electric Railway Equipment Co. 
Cincinnati, Ohio 
New York Office, 30 Church St. 
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Attractive and Durable 
— Highway-Markers 
CHICAGO loa Road Signs 
| Danger Signs 
i Street Signs 








Corrugated Culvert 
Pipe 


Write for Prices 


Union Iron Products Co. 
East Chicago, Indiana Drawer H 














CONSULTING ENGINEERS FOR 
MUNICIPALITIES 


We design, build, operate and report on Muni- 
cipal Plants and have specialized in the valua- 
tion of public utility properties for rate purposes 
and in representing cities before commissions 
in rate cases for all utility service. 
Printed matter gladly sent 
on request. 


F. W. BALLARD & CO. 
SWETLAND BUILDING 





NIAGARA WALL 


For building into Walls of 
Brick, Stone or asa 
base for nailing. 


N AGARA FALLS METAL 
STAMPING WORKS 


235 10th St., Niagara Falls, N.Y. 











Write for Catalog of the complete 
WatrousLine. Sent Freeon request. 


THE IMPERIAL BRASS MFG. CO. 











CLEVELAND : : 

Engineers OHIO Appraisers 1209 W. Harrison St. Chicago 
Ld *’ s 

Ropmewre st ct t  Demecndtenrete | | Scofield Engineering Co. 


Reports on New Im- 
provements Filtration Plants 


Preparations of Plans New Water Supply 


Supervision of Con- Systems 
struction 


JAMES P. WELLS 


HYDRAULIC ENGINEER 


SPECIALIST IN WATER 
SUPPLY ENGINEERING 


Main Office 
249 Cutler Building, Rochester, N. Y. 


Branch Offices 
In the South, Central West and Canada 


PHILADELPHIA 


Consulting Engineers 
An organization of thoroughly 
trained experts with a wide 
successful experience in 
Public Service Properties Refrigeration 
Industrial and Textile Plants © Municipal Improvements 














MORRIS KNOWLES, Inc. 


ENGINEERS AND ARCHITECTS 
JONES BLDG. PITTSBURGH, PA. 


An Organization of Specialists Prepared to 
Serve You 
COMMUNITY PLANNING 
MUNICIPAL & UITILTY ENGINEERING 
TOWN LAYOUTS 
PARKS & PLAYGROUNDS 
PLANTING 
HOUSING 


Our services cordially extended for isting 
in the pr ti of public interest. 


BRANCH OFFICES 








Youngstown 


Cleveland Akron 
Detroit and Windsor, Ont. 
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Construction and Industrial 
Equipment 


New Rebuilt Used 








We endeavor to keep in stock at all times 
the following general lines of equipment. 


ROAD BUILDERS 
Stone Crushers Rollers Mixers Asphalt Plants 


BUILDING CONTRACTORS 


Derricks Hoists Mixers’ Boilers Compressors 


SAND AND GRAVEL PRODUCERS 


Dragline Excavators Narrow gauge R’way Equipment 


RAILROAD CONTRACTORS 


Steam Shovels Dump Cars Locomotives Rails 


MANUFACTURERS 


Boilers Engines Motors Process Machinery 


Take your plant problem up with us. Our SERVICE 
is free. Estimates given prompt and 
careful attention. 


READING ENGINEERING CO. 


Yards Office 


Townle a 1 ssa 
nley, N PHONE BEEKMAN 9647 54 Nassau Street 
on L. V.R. R.C. NEW YORK CITY 
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INDEX TO ADVERTISERS 


After referring to the “Where to Purchase” Section, on pages 3 to 37, 
if you will look up the advertisements as per index below, you will 
be able to secure further data (with illustrations in many cases) 
on the material or equipment relative to which you are seeking 


information. 








TANT 








Acme Road Machy. Co 
Allis-Chalmers Mfg. Co 

Alpha Portland Cement Co 
Amer.-La France Fire Eng. Co 
American Steel & Wire Co 
Arcadia Trailer Corp 

Atlas Powder Co . 

Aurora Pump & Mfg. Co 

Austin Machy. Corp 
Austin-Western Road Mach’'y Co. 
Autocar Co cece 


Badger Meter Mfg. Co 

Baker Mfg. Co 

Ballard & Co., F. W 

Barber Asphalt Paving Co 
Barret Company, The. . 
Bausman Mfg Co 

Bissell Co., F 

Bowser & Co., S. F 

Buffalo Meter Co 
Buffaio-Springfield Roller Co 
Builders Iron Foundry 

Burch Plow Works Co 
Busch-Sulzer Bros.-Diesel Eng.Co 


Curey Co., Philip 
Cast Iron Pipe Pub 
Central Foundry Co 
Champion Corporation 
Childs Co., O. J. 

Clirk Co., H. W 

Clow & Son, James B 
Coldwell-Wilcox Co 
Connery & Co 
Contractors Machy 
Crane Co 

Cutter Works, Geo 


Bureau 


& Sup. Co. 


Dayton-Dowd Co 
Dayton Rubber Mfg. Co 
De Laval Steam Turbine Co 
Deming Co., The 

Dixon Crucible Co., Joseph 
Du Pont de Nemours & Co., 


East Jersey Pipe Co 

Economy Drawing Table Co 
Eddy Valve Co 

Slectric Railway Equipment Co 
Electro Bleaching Gas Co 
Engineering News-Record 
Equitable Asphalt Maint. Co. 
Erie Machine Shops 


Fairbanks, Morse & Co 
Federal Motor Truck Co 
Firestone Tire & Rubber Co 
Ford Meter Box Co 


Gamon Meter Co 
General Electric Co 


E. 1.30-93 


86 


Good Roads Machinery Co..... 
Goodyear Tire & Rubber Co.... 
Grinnell Co 


Habirshaw Electric Cable Co 
Haiss Mfg. Co., Geo 

Hazard Mfg. Co.. 

Healey, P. J 

Heil 

Hersey Manufacturing Co 
Hollow Building Tile Assn 

Holt Manufacturing Co....... 
Hooker Electrochemical Co.... 


mperial Brass Mfg. Co 
jana Air Pump Co 
International Motor Co.. 


Jaeger Machine Co 


Kelly-Springfield Tire Co. 
King Mfg. Co 
Kinney Mfg. Co.. 
Knowles, Inc., Morris 
Koehring Machine Co 
—- & Co 
1 Ind. Car & Ranipt. Co. 
ables man Electric Co. atbas 


Lea-Courtenay Co. 

Leadite Co., The....... 
Lee Trailer & Body Co. 
Littleford Bros. one 
Ludlow Valve Mfg. Co. ar 
Lynchburg Foundry Co. 


Mathieson Alkali Wks., Inc., The 
McGraw-Hill C 
McKiernan-Terry Drill Co. . 
McNutt Meter Box Co..... 
Midwest Engine Co 

Monroe Calculating Machine Co. 
Municipal Supply Co : 
Murdock Mfg. & Supply Co. 


Nationai Meter Co.. ° 
National Paving Brick Mfrs. As 
National Steel Fabric Co 

Nat'l Water Main Cleaning Co 
Neptune Meter Co 

Newport Culvert Co 

Niagara Falls Metal Stamp W ks. 
Nordberg Manufacturing Co 
Northern Fire Apparatus Co 
Norwood Engineering Co 


Otterson Auto Eductor Co. . 


80 
95 
69 
96 
10 
o4 


69-7 73 


93 


Pacific Flush-Tank Co 

Packard Motor Car Co 7am 
Pawling & Harnischfeger Co... 
Pennsylvania Cement Co...... 
Pennsylvania Salt Mfg. Co...., 
Pioneer Asphalt Co.. 

Pitometer Co... 
Pittsburgh-Des Moines Steel Co. 
Pittsburgh Filter & Eng. Co. 
Pittsburgh Meter Co...... 
Prospect Mfg. Co 

Puro Sanitary Drinking Foun. Co 


Ransome Concrete Machy. Co.. 
Reiding Enginee ing .o 
Rensselaer Valve Co 

Rochester Can Co , 
Rundle-Spence Mfg. Co.. 
Russell Grader Mfg. Co 


Scofield — wi Co 

Selden Truck Corp. 
Semet-Selvay Co. . Ja 
Service Motor Truck Co ood 
S. E. T. Valve & Hydrant Ce. sal 
Simplex Valve & Meter Co.... 
Simplex Wire & Cable Co...... 
Smith Mfg. Co., A. P.. 5 
Spray Engineering Co 

Standard Oil Co. of Indiana. 
Standard Scale & Supply Co.... 
Steel Basket Company cee 
Stewart Iron Works Co 

Stutz Fire Engine Co 


Taylor Portable Steel Derrick Co. 
exas Company 

Thomson Meter Co 

Tifin Wagon Co 

Truscon Steel Co 

Turbine Sewer Mch. Co 


Jnion Iron Products Co 

Jnion Water Meter Co 
Jnited Iron Works, Inc 
Jniversal Road Machinery Co. 
1. S. Cast Iron Pipe & Fdy. Co.. 
Jnited States Tire Co 


Wallace & Tiernan Co., Inc. 
Warren Bros. Co 

Warren Fdry & M achine Co. 
Wells, James P 

Westinghouse Electric & Mig. ( Co. 
White Co., The os 
Wood & Co., R. D.. 
Worthington Pump & Mch. Corp. 


Yeomans Brothers Co 
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ATLAS EXPLOSIVES 
Solve Road Blasting Problems 


Road contractors and engineers continually 
face problems in road building and always find 
the solution for them in Atlas Explosives. 





Whenever your problems require 


Clearing the right of way 





Removing stumps and | 


Lo senin soll 


Dp 
Diastin drainage 
Mal Losi 

aKING side Nili « 
securing material 
Quarries 


ny blastin 


put them up to us and avail yourself of the as- 
sistance of our Service Division. Men with 
many years of experience in the use of explosives 
in road building will co-operate with you fully 
and freely. 


Use of the right kind of explosives in the right 
way will reduce costs, and it is the business of 
Atlas Service Men to see that costs are kept at 
the minimum. 


ATLAS POWDER COMPANY 
140 North Broad Street Philadelphia, Pa. 

















Iroquois ‘“‘Continuous’ 


Asphalt Kettle 


+H HHH YS 
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“Iroquois equipment makes contracts pay” 


= 


$ t to withst rvice, use the IROQUOIS LINE 


Write at once for Bulletins No. 8, 6 and 5. 


The Barber Asphalt Paving Company 


Iroquois Sales Department 


PHILADELPHIA 
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